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THE INDIAN SCIENCE CONGRESS 1947— DELHI 


T he 34th Annual Session of this oldest 
scientific organisation marks a significant 
and memorable landmark in the history of the 
progress of science in India ; it is the first 
and the most representative of the National 
assembly of scientists to be held after the for- 
mation of the Interim National Government. 
A singularly inspiring feature of this Congress 
is the fact that Pandit Jawaharlal Nehru, me 
Vice-President of the Interim Government, 
who, to quote his own modest words, “repre- 
sents something of the new India that is 
rising around us”, inaugurated the Session and 
presided over its deliberations. Pandit Nehru, 
it will be recalled, was invited to preside over 
the thirtieth session of the Indian Science 
Congress in 1943 which was planned to be held 
at Lucknow. For reasons too well known to 
need any repetition, Pandit Nehru could not 
nreside over the 1943 Session of the Congress. 
) quote Professor D. N. Wadia, “Pandit 
waharlal Nehru’s contributions to science in 
.ndia have not been in the limelight, but they 
have been leavening influence in the organisa- 
tion and working of the National Planning 
Committee which since 1939 is engaged in the 
great task of co-ordinating applied science 


with productive industry in every field — indus- 
trial, educational, cultural and organisational.” 

Among the other distinguishing features of 
the Congress were the Delegations of notable 
foreign scientists who actively participated in 
the proceedings of the session. The British 
Delegation repriesenting a “cross-section of 
British scientific life” was led by Sir Charles 
Darwin, the Director of the National Physical 
Laboratory ; the Russian Delegation was head- 
ed by Professor M. Volgin, the Vice-President 
of the Soviet Academy of Science. Eminent 
men of science representing the United States, 
Canada and France, were also present at this 
historic session. 

Pandit Nehru* established a lefreshingly new 
tradition by commencing his .Presidential Ad- 
dress in the language of the land, which was 
later rounded off in English for -f.he benefit of 
the visiting scientists. He expressed the hope 
that now, when India was on the verge of 
independence and science was com.ing cf age, 
it would solve the problems of the new India 
by rapid, planned development on all sectors 
and try to make her more and more scientif c- 
minded. 

Pandit Nehru said, “Surely science was not 
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merely an individual’s search for truth. It -vas 
something infinitely more than that if it worked 
for the community”. 

Pandit Nehru put forth an impassioned plea 
for a new orientation of scientific research 
in this country and emphasised ' the need hir 
a much more broadbased effort to tap and 
harness the country’s scientific talent in the 
service of four hundred millions who are faced 
with the struggle of securing the absolute 
wants of life. He said : 

“For a hungry man truth has little mean- 
ing. He v/ants food. For a hungry man, 
God has no meaning. He wants food. India 
is a hungry, starving country, and to talk 
of truth, God and even many of the fine 
things of life to millions who are starv- 
ing is a mockery. We have to find food for 
them, clothing, housing, education, health — 
all the absolute necessaries of life that every 
man should possess. When we have done 
that, we can philosophise and think of God. 
So science must think in terms of four hun- 
dred million peoples in Indir^. Obviously, 
you can only think in those terms and work 
along those lines on the wider scale of co- 
ordinated planning.” 

The Science Congress; he said, should devote 
itself to this imperative task and not wait 
merely for the Government to take action. He 
wished to discourage among the scientists a 
reliance on what the Government may or may 
not do. He, however, recognised the legitimate 
right of scientists to expect certain initiatives 
from the Government. Speaking just as one 
Member of the present Government of India — 
partly for his colleagues but largely for him- 
self — ^Pandit Nehru said, “We are intensely 
interested in the scientific dvelopment of India 
and we shall do everything in our power to 
encourage scientific research. We should like 
to tap all the latent scientific talent in the 
country and to give it opportunity for growth 
and service to the humanity.” 

The voice of a united India spoke when 
Pandit Nehru referred to the heralding of the 
Atomic age with the enactment of the horrible 
tragedy of Hiroshima. He would pledge to 
extend his whole-hearted co-operation to the 
promotion of all aspects of scientific endeavour 
in every part of the globe, in so far as it 
advanced the cause of peace, prosperity and 
happiness for all mankind. “But in giving that 
undertaking and pledge,” declared Pandit 
Nehru, “I want to make it perfectly clear that 
we will not co-operate in the ways of war.” 

“What the future will bring I do not know. 
I can neither foretell the future nor have I 


Current 
Science 

any authority to bind my countrg^ down to 
what it may or may not do in future, but in 
those days so soon after the last war, when 
people again think of wars and whsn scientists 
arc yoked into work in preparation for future 
wars, I think it is desirable and necessary that 
men and v/ornen of science should also think 
about tho way they are often misused and 
exploited for base ends. I should make it clear 
that they do not want to be so exploited.” 

“Science has its destructive side and a 
constructive and creative side. Both ha\’-e 
gone on side by side and both still go on. No 
one knows which ultimately v/ill triumph. 
Hiroshima became a symbol of this conflict and 
in spite of all the decisions of the Atomic 
Energy Commission of U.N.O. — and we wel- 
come those decisions of course, in so far as 
they go— that doubt remains in one’s mind as 
to where we are speeding. On the other hand, 
apart from the atomic bomb aspect of it, 
obviously we are on the threshold of a new 
age, in the se?ise of enormous power resources 
being put at the disposal of the humanity and 
the community. Will this new age change — 
and I think it will change — enormously the 
whole structure of society? My mind goes back 
to the tim^e-whsn gun-powder burst upon the 
world. Gun-powder at any rate pushed the 
Middle Ages away completely and fairly rapid- 
ly and in course of time brought or helped to 
bring about a new political and economic struc- 
ture. Of course, there were many forces at 
work ; nevertheless, gun-powder did produce 
that powerful .effect on society, and ultimately 
out of that feudal order gradually a new capi- 
talist order developed. Now I wonder whether 
this so-called atom bomb is not also the herald 
of a new age, of a new structure of society 
which has to be established in order to f;t in 
with present conditions. I myself am convin- 
vinced that there is going to be no very great 
progress either in science or in other ways 
unless certain fundamental changes take place 
in the social structure.” 

Concluding his address, Pandit Nehru said that 
however engrossed in politics he was, he had 
always thought or tried to think in terms of a 
scientific solution for all problems of India. He 
firmly believed that the only right approach 
to the world’s problems and to India’s National 
problems was the approach of science. He 
hoped that this historic session of the Indian 
Science Congress, « which had met at a time 
which is in India’s history a very significant 
time, will prove also very significant in the 
development of science in India. 
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THE FUTURE OF SCIENCE IN INDIA 


TN a message to the Thirty-fourth * Session of 
the Indian Science Congress, held at Delhi, 
during the first week of January 1947, Sri. C. 
Rajagopalachari, Education Minister, Govern- 
ment of India, declared : 

‘Tndia has in recent times produced eminent 
men of science, some of whom have found 
places in the front rank of world scientists. 
Young men are working in several research 
institutes in India at problems of first-rate im- 
portance. We may be sure that the genius of 
India will once again find expression in 
scientific research as it did in ancient times. 

In no country in the world did intuition 
come so near to the discoveries and hypotheses 
of modern science as the intuition of the philo- 
sophers of ancient India. If there is any one 
centre which we • could treat as the earliest 
starting point from where systematic scientific 
knowledge spread to all parts of the world, 
ancient India is entitled to that honour. The 
amount of astronomical and mathematical 
knowledge that we find in Sanskrit books is a 
matter for wonderment. There are some who, 
instead of tracing the current of knowledge 
from India through Greece to Arabia and to 
Europe, would prefer to treat Greece as the 
source from which India borrowed. Even if 
this theory should be accepted, it would not 
be a small achievement for India, for it would 
mean that the astronomers and mathematicians 
and men of medicine in India of those days 
could accept and assimilate such a volume of 
knowledge from a distant country like Greece. 
The wave of scientific interest and the appli- 
cation of Indian talent in the progress of 


science in the present times are, therefore, in 
accord with the ancient genius of India. 

India’s acknowledged political leaders also 
are scientific in their outlook and approach. 
Those who know Gandhi ji intimately will see 
in everything that he does an uncompromising 
scientific attitude. He is impatient with in- 
accuracy and looseness of thought or inference. 
Even in what may appear to be unmodern in 
his activities, the true scientists would find in 
Gandhiji a brother-searcher of truth, who 
works with such tools as he has in strict ac- 
cordance with scientific method. 

The same is the case with Pandit Jawaharlal 
Nehru. It is not merely his position in Gov- 
ernment that qualifies him to preside over the 
Delhi Session of the Indian Science Congress. 
His heart and his intellect throb in resonance 
with modern science. His taking the chair at 
the Science Congress and laying the Founda- 
tion-Stone of the National Physical Laboratory 
will give increased stimulus to original scien- 
tific research in India concurrent with politi- 
cal rebirth. It will be a source of inspiration 
and strength to all the young men in the uni- 
versities who are devoting their talents to 
scientific studies. 

Science, art and culture are not less import- 
ant than politics. As long as a foreign Power 
had imposed its rule on us, and -a struggle had 
to be carried on, politics had an inflated value. 
With freedom, things assume their real pro- 
portions. Henceforth politics will not be an 
obsession dominating and corrupting every- 
thing. Science as well as art and culture will 
be more important than Government or the 
controversies of politics.” 


SCIENCE AND INTERNATIONAL CONCORD 


W ELCOMING the Delegates to the 34th 
Session of the Indian Science Congress 
at Delhi, Sir Maurice Gwyer, Vice-Chancellor 
of the Delhi University and Chairman of the 
Reception Committee, said: — 

“Your visit this year takes place in more than 
usually auspicious circumstances ; first, because 
this is a moment of great importance in the 
history of India, when the eyes of the whole 
country are turned towards Delhi ; and 
secondly, because among those who are joining 
in our discussions is an exceptionally distin- 
guished body of scientists from other lands ; 
and for these two reasons alone the present 
session of the Science Congress will always be 
regarded as a historic event. 

I am told that never before have scientists 
from so many foreign countries met together 
on the soil of India. They have come from the 
United Kingdom and the United States, from 
Canada, from Russia, from France, from China, 
and from Australia. This is itself a very note- 
worthy thing, and we in Delhi, appreciate the 
compliment which it implies. But above all, 
it is the greatest proof which could be given 
of the essential unity of science and of the 
common ground on which men of science, no 
matter what their race or nationality, are able 
to meet. 


That there is a sphere in which such a com- 
mon ground exists is no small thing at the pre- 
sent day, and we may all be grateful to the 
scientists for affording us so inspiring an 
example of international concord and co-opera- 
tion. It is a happy augury that it comes to 
soon after the U.N.E.S.C.O. meeting in Paris, 
at which the delegates from India, some of 
whom are here to-day, took so prominent and 
effective a part. 

We have seen in Delhi this week three 
gatherings of learned men, we have welcomed 
a Congress of Philosophers, a Congress of those 
engaged in the study of politics, and to-day 
we welcome the Science Congress, which em- 
braces them all. All these gatherings, have for 
their object the pursuit of truth in one form 
or another ; and it might be hard to say which 
body finds its material the most intractable. 
Some might say that in the case of the science 
of politics truth lies at the bottom of a deeper 
well ; but the students of that subject do not 
regard this fact as presenting any insuperable 
obstacle to their researches. And it has been 
an inspiring spectacle to see gatherings of so 
many men searching for truth in all its many- 
sided aspects, not for gain or glory, but because 
truth is to them the most important thing in 
all the world. 


4 


Sasfri: Tfieory of t^ic l^^schcr-lyofsch Synihosis 
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Many of 7/..s‘ believe that the. future liappiucaa 
of the world rests lai'gely in the hands of scien- 
tists, who arc the inoderu viagicians and 
miracle -workers ; it is not their fa'idt that 
others at times pervert to ignoble uses the gifts 
which science gives 7is. It is with this in our 
thoughts that the University offers them Us 
greetings and its welcome to-day d' 

Outlining the true runction of universities, 
Sir Maurice declared : “I hope loo that this 
year’s meeting ot the Science Congress will 
mark the beginning of a reorientation of the 
attitude of Indian universities towards scienti 
lie studies. There has been, I think, too great 
a pre-occupation with lectures and degrees, to 
the prejudice ol true learning and research. 
None denies the importance of learning and 
research ; but tlicre is still room for the mcn-e 
complete recognition of the fact that the great- 
est and most vital function of a university is to 
increase the bounds of human knowledge, to 
bo a centre of culture in the broadest sense, 
to be the guardian oC fundamental values and 
to set the standards for its generation. 


This is the t no' idea ainl ctoieciaion (»j e 
nnivto'sit }/ not only in hidht but 'ui ion'rif hind. 
'Fo achiere it irlll he made niore easy h}i fin’ 
new (ilfitnde of tiu' auihorit i*'s hen' towards 
the anin'rsities and hy the miniineimt graiits 
which hy a weleome change in policy they are 
now hegiiniing to main'. 

If tiu‘ assi.staiu*(‘ thus I’uufrciU; I.\ giv'uu is unt 
allowc'd to pri'jiidiei' tii- aiitnuomy of tlu* uin 
versifies, for that is a pret'iou:: idti 

whi(*h llu‘y could iu‘V(‘r sieitl up without Immii;’. 
fal.se to ev* r.vihing for wliioli ttiey s.taud, a 
future' lu*s before' us inetunparahly rj'eati'i* than 
anythins'' which tlu* uni\'ur:at n*s fiavi' lunw. n 
in the' past. Tiny will become what thes* oue.ht 
tt) he', home's for orir.iiial rt‘s.<'areh and lor tin* 
promotion of ksirniuj'., vvlu'rein a lriU‘ aradt* 
iriie at.m<»s}du*re in whi(‘h iutia/'u * and .(t*aIou 
sii's have' no idaei', nu'ii may haV(' frtM'dom tn 
(U've'lop all the* talt'uts wlii<;h (tod has r.iven 
tlu’in, .serving, faithfully th<‘ir own g,eut*ration 
and handing, on llu' ioreh nndinuiu*d to the 
ge'nerations wliieh eomi' aftt'r.” 


THE THEORY OF THE FISCHER-TROPSCH SYNTHESIS 

By M. V. C. SASTIU 


T N a contribulioid to the Discussion on 
‘‘Hydrocarbon Chemistry”, held in 1930 by 
the Faraday Society, London, Dr. S. R. Cra.Y- 
ford of the Fuel Rcsearcli Station, Greenwich, 
put forward, a theory of the Fisclier-Tropsch 
synthesis, depicting the formation of lung chain 
hydrocarbons in essentially three stages, name- 
ly : (1) the formation of a carbide-surface 

(usually cobalt carbide), (2) the limited re- 
duction of the carbide to form long chains of 
— CHo groups on the surhicc, and (3) the dis 
ruptivo rodiiction of tlie CH.) chains witli chemi- 
sorbed hydrogen atoms to yield hydrocarbons 
of suitable molecular weights ; 

(1) 2 Co CO + Ho = Co,>C H- HoO 

(2) Ho Co.;C r- 2 Co 4- CHo 

4- -I 

(3) ..C -Clia -(CH..)x-CHo C.. I 2H -- 

CH,(CHo)x Cl-lt 

This mechanism has been successful in ac- 
counting for most of the phenomena connected 
with the Fischer-Tropsch synthesis, h- By em- 
ploying the ortho-para hydrogen conversion as 
a tracer reaction for ascertaining the presence 
of chemisorbed hydrogen atoms, it was shown 
that oil formation proceeded only when the 
surface was almost completely covered by 
carbide. In the presence of chemisorbed hydro- 
gen, methane was the chief product. Carbide- 
free surface also facilitated the water-gas-shift 
reaction 

(4) CO + H.>0 = CO, H- H, 
which accounts for most of the carbon dioxide 
formed and is obviously an unnecessary side- 
reaction. 

A plentiful accumulation of carbide-centres 
on the surface of the catalyst is, therefore, es- 
sential for maximum yield of oil and this is 
actually what happens during the so-called 
‘Tunning in” process, in which the freshly 
reduced catalyst is given a prolonged prelimi- 


nary trt'atnu'ul with synt hcsi.s g.a;; at Ix'low the 
la'action ((‘inpi'ralina*. 'riu* iinportancr of tii*’ 
surfacc-carbidc ha.s rvccivt'd further cmphaM:. 
in two reci'iil papers of 1 )r. (’raxford puhh; li- 
ed hy the Faraday Sot'ii'ty. In tlu' first paper,* 
it is (U'lnon.slrated that, as tin* ratr of passing 
the sytithe.sLs gas over th<‘ eatalyst heti is in 
erea.s('d tht' yir'ld of oil pas.sts*: thi’ougji a sharp 
maxiniutn. SirniiUaneously. liie anujunt of 
carbon dio.xidt* fornu'd di’ops ahrujitly as tlu' 
vc'loeity is incrc'asrd h(‘yond the value required 
for nia.xiniuin yi(‘Id of oil. 'fhe t'xplaiiat ion 
given is that at low g;as-rates <»il-synt!iesi!: is 
nearly compU'ii'd over tin* first part of the eata- 
lyst b('(i, leaving the su(‘e(‘(‘ding. parts free from 
cnrbidi' and, ilu'refore, able to proniott* lh«' 
formation of methane and carbon dioxidi*. At 
the optimum gas rate tlu'ri* is obt ained a uni - 
form dislriljulion of em'bidi' e<*ntre.s and the 
whole* of tlu* catalyst is thus aetivt*ly eng.ag.ed 
in oil-formation. At higju*r g.a.*; rater, the 
yield of oil naturally fall.s olf ra(hdly tliu' to 
the time' of eonhu't with the* ('utalyst r-urfae't* 
being too short. With eontimusl use*, tlu* eat;i 
lyst dcierioratt's, presumafily as a re'suli of wax 
formation and carbon-di position, so that tla* 
surface available for tlu* syntlussis and tin* side 
reactions alike dwindles continuously. In eon- 
sequence, the length of IIk* catal>lsi b cl rc* 
quired for good yit'ld of oil lieconu's gri‘uU*r and 
greater and the position of the optimum was- 
rate shifts in tlie dirc'clicju of lower values. 
This explains why, if IIk* gas-rale is maintain- 
ed at a steady value bt'low lli ,* initial ojitirnum, 
the yield of oil at hrst rise's to a peak valttt' after 
a few days’ use and t.luui falls olT slowly a 
result which is quite familiar to experimenters 
in this held and which is ofU'u reported mis 
takonly as the “rise and fall in tlie activity of 
the catalyst”. The advantage of conducting 
the process in stages can also be appreciatt'd 
in the light of the carbide theory. 
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In llu' scconci the function ol* the 

prnnioters, thoria and kiesolguhr, has been 
(‘xamiiUHl by kinetic* nnasurements. The results 
emphasise' the salient Tact that although the 
pj'imary eonsicleration i'ar an active Fischer 
e.-italyst is a high rah' ol’ carbide-formation, 

I his must Ih' e<iupled with a relatively slow 
rati' of reduction of tlu' carbide in order that 
oils and not gases may be produced. A cata- 
lyst containing (‘ol)alt witli 18 per cent, thoria 
and no kii's. Iguhr, in spite of its high rate of 
cai-bid.> formation, is i-endc'red unsuLtable by an 
t'xci'ssivc' rail' of reduction. On the other 
hand, a catalyst containing cobalt with 21 per 
iH'tit. thoria ai\(i lOh per cent, kiesclguhr is poor 
m I)oth respects, slow carbidisation and fast 
reduction. Tlu' catalyst commonly used con- 
tainiur; c'obalt with IH per cent, thoria and 100 
p«*r cent, kic'selgulir lias a relatively rapid car- 
biile formation which, togrther with slow rc- 
dui'lion, accounts fur good yields of oil. 

'Plu' I'lnpliasis plai'i'd so sti'ongly on the im- 
piirlanc{‘ of surfat'e-carhidt's should not obscure 
l!i(‘ cipially important role of chemisorbed 
liydrogt'n atoms wliich, thinigh relatively few 
in numix'r, are no loss vital to the formation 
of oil. 'Phe fragmentation of the giant chains 
of -edb, groipis clu'inisorbed on the surface 
into hydrocarlion molei'ules of suitable size is 
dut' to at, tack by tbc'sc hydrogen atoms, as 
.shown in reaction' (d) above. Lack of chemi- 


sorbed hydrogen would result in the formation 
of waxes of indefinitely large molecular weight, 
with consequent deteiaoration of the catalyst, 
while an excess of it would lead to gaseous 
products. 

The importance of chemisorbed hydrogen in 
the Fischcr-Tropsch synthesis has been brought 
out more eloquently by the recent work of 
Sir J. C. Ghosh at the Indian Institute of 
Science, Bangalore. By incorporating 4 to 5 
per cent, of chromium oxide in a typical 
cobalt-thoria-kieselguhr catalyst, very good 
yields of oil have been obtained, using water- 
gas as such without the usual addition of 
hydrogen.*'* The gain in economy that accrues 
from this development is obvious. Chromium 
oxide is a powerful chemisorbent for hydrogen 
and acts presumably as a “surface-enricher” 
for hydrogen, helping to maintain the neces- 
sary concentration of active hydrogen at the 
seat of the reaction, while at the same time 
allowing a higher partial pressure of carbon 
monoxide in the gas-phase. That this is so in 
fact is borne out by adsorption measurements. 


1. (Iraxford, S.K., Trans. Faraday 192), 35, 946. 
2. I bin ins* toil K. F. WoolWcU'il, L. A., t/dd., 

p. ,%8. 8. — , ddd., 1910, 42, 570. 4. — , Fdd., p. 5S0. 

5. (Ihosh, J. C., :uid Sasiry, S. L., 1945,156, 

500. 


COCONUT SHELLS AS AN INDUSTRIAL RAW MATERIAL 
IV. COCONUT SHELL CHARCOAL; (B) ACTIVATED CARBON 

By Dll. REGINALD CHILD 

{Director, Cocovut Research Scheme, Ceylon) 


HMIK lirsl parb*” of this the fourth article of 
* the .‘-.('I’ies (kali witli Coconut Shell Cliar- 
(*oal M* far as c*on(‘t'riu*d t.lu' iiroparatioa of the 
I'l'udo (primary) charcoal and some of its 
usfs. ()nlv brief i'cfc*rc‘nct' was made to its 
},)rnu*iiKtl aiiplicatioii as “activated (‘arbon”. 

.•\ ,:'(*m ral ai*couut of activated carbon is not 
here possible. What is attcmi)ted is a dis- 
(‘iission of tlu* position coconut shell charcoal 
lUH'iipics in this (icld. Hch'rcnces to the more 
important publislu'd r(*vi<‘w,s of the general 
Mibjcct arc givt'M.*'"* 7 »i 

'I’iu* |)owt*r of fi'cshly mad<'. wood charcoal to 
ah.* orb ;‘ascs was cu'rtainly known in the late 
(‘irjuct'iith century, as was its property of re- 
moving t'olouring matter and impurities from 
soliiltons. The* volumes of dilterent gases 
abs('rh(*d bv a unit volume of (*harcoal were 
mear.ured bv Th. de Saussure"- (1814) and his 
ilj-m-rs uvo 'still (luotvd, ofU'o witliout acknow- 
h'd''a'ntent or any indication of their 
U was known, too, that cbarcoids inim dilTer- 
i'lit cvTiods vai*i<'d eonsidi'rably in their absorp 
tivi* capacity (rf. BraiuU', 

Tlu* supi'riorilv of coconut shell charcoal was 
('stablishsd by J. llunU'r, who published bc- 
twei*n 1803 and 1872 a series of papers7i> on 
thi* ab>a>i'i)tinn of gases and vaX)ours by char- 
coal Since then it has been utilised in many 
ri'*'carcli('s, both academic and applied. Dewar 
uli^iervcd the* ('xtraordinary absorptive power 
of coconut charcoal at low temperatures and 


a])pliod this property to the production of high 
vacua and the separation of gases. Ruther- 
ford used the same method in his work on 
radium emanation and J. J. Thomson testified 
tliat Dewar’s method of exhaustion by strongly 
cook'd charcoal had been almost a main 
contributory cause to the progress of modern 
pliy.sics.’"^* 

Although it is only since the war of 1914-18 
that activated carbons have been widely deve- 


[(gK‘d industrially, there were prior to this a 
number of scattered observations on “activa- 
Lion”. Thus de Saussure’s boxwood charcoal 
^amjilcs were heated to redness and cooled 
under mercury before each absorption measure- 
int'nl. Da Bussy«“ in 1827 described several 
methorls of increasing the decolorizing power 
of vegetable cluircoals. An eaidy exarnple of 
‘chemical activation”, using metal chlorides, is 
that of O.strcjko (1900). Halse (1903) simi- 
larly employed sulphuric acid.'^' Dewar’s coco- 
tad' cliarcoal was steam activated ; an interest- 
ing discussion of the nature of 
eoal has been given by Hass ct al (1939).^'* 
Reference has been made in the previous 
arTK'k''*"-'*’^ to the developments in 1914-18, 
when active carbons were required for gas 
masks. Accounts of the work of the U.b. 
Chcini,c.al Warfare Service were publish^ m 
1919 by Doi'sey'^^* and by Lamb et al. Preli- 
rninarv experiments had shown that the activ- 
ity of charcoal increased with the apparent] 
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density of the raw material ; of fifty or more 
materials investigated, coconut shells had the 
highest density and gave the most active char- 
coal. As supplies of coconut shells were limi- 
ted by transport difficulties other raw materials 
were also used in practice, including various 
nut materials such as cohune nuts, cherry 
stones, apricot stones and vegetable ivory, and 
(later) anthracite coal. These papers carry 
photomicrographs of interest including some 
of coconut shell, primary charcoal and charcoal 
at various stages of activation. 

It was briefly mentioned in the previous 
article^>'^ that preliminary investigations bad 
been carried out in coconut-producing countries 
on the possible local production of active car- 
bons. In the Philippines the subject was stu- 
died, especially by Clemente and his colleagues 
at the University. In 1930^'^ experimental 
results were published on the relative adsorp- 
tion of acids and bases from aqueous solution 
by forty-one different kinds of Philippine wood 
charcoal (not chemically t^-eated). Coconut 
shell charcoal had the highest adsorption for 
potassium hydroxide and the lowest tor hydro- 
chloric and acetic acids. Decolorizing charcoals 
were prepared by Clemente and Pascual 
(1939) from coconut shells, husks and cake, 
by impregnatihg with zinc chloride and carbon- 
izing. Tested by their adsorption of Sudan III 
from kerosene and methylene blue from aque- 
ous solution they were about as active as Norit. 

■ Charcoal prepared by other treatments were 
less effective. Clemente and Galang*>^> prepar- 
ed active charcoals by the zinc chloride method 
from various agricultural by-products, includ- 
ing coconut shells, and compared their adsorp- 
tion of methylene blue, Congo red, ^ methyl- 
violet and iodine from aqueous solutions and 
of colour from coconut oil ; the adsorptive 
propen ies of these charcoals for vapours of 
ether, benzene, alcohol and chloroform were 
also studied.^i Similar work was reported by 
Samaniego and de Leon (1940),-'- who prepar- 
ed charcoals activated in various ways fi’om 
rice bran, rice hulls, coconut shells, corn-cobs, 
lumbang'*-' (candlenut) shells and pilinutf shells. 
The best decolorizing carbon, as estimated by 
its adsorption of iodine, was coconut shell char- 
coal prepared by impregnating with phosphoric 
acid ; satisfactory gas adsorbents were obtain- 
ed from all three nut shells impregnated with 
caustic soda. It was stated in 1939'''‘> that there 
was tnen no commercial production in the 
Phillipines of activated carbon from coconut 
shell charcoal. The “Cochar” Products Inc., 
were, however, stated to be ready to undertake 
production if a market could be found ; the 
Company were understood to have patented a 
process utilizing the combustible gases from 
the primary carbonization to make the acti- 
vated carbon (see below). 

Rao in India (1939)'*^^ studied various raw 
materials, including coconut shells, as sources 
of active charcoal suitable for sugar refining. 
Satisfactory gas adsorbent charcoal was pre- 
pared by Neubauer and Rands^^^ in New Zea- 
land by steam activation of crude coconut 


• Aleurites moluccana^ Willd. 
t Canarium ovatum, Engl. 


charcoal from Samoa. Similar laboratory scale 
work is believed to have been carried out by 
the Department of Commerce and Industries in 
Ceylon but nothing has been published. 

Methods of Preparation 

Methods of preparation of decolorizing car- 
bons have been classified by Mantell (loc. cit., 
1941, 1298-99) as follows : — 

Class 1. — Carbon is deposited on a porous 
inorganic base to produce materials analogoiLs 
to bone chars. Natural high-ash products such 
as rice hulls, which contain an appreciable 
amount of silica, may be used directly as raw 
material (cf. Clemente’s work in the Philip- 
pines). Vegetable materials such as saw-dust, 
sea--v/eed, bagasse, etc., may be mixed with 
porous substances such as pumice or diatomitc; 
the mixture is strongly heated whereby the 
carbon is deposited throughout the porous base. 

Class 2. Impregnation Methods. — Suitable 
carbonizible materials are impregnated with 
chemical reagents such as sulphuric acid, phos- 
phoric acid, metallic (especially zinc) chlorides, 
etc ; after carbonization at comparatively low 
temperatures, the resultant carbons are washed 
free from inorganic compounds. A second 
carbonization is sometimes given. 

Class 3. — ^Primary charcoals are prepared by 
heating suitable materials (wood, lignite, waste 
sulphite liquoi's, etc.) in retorts. The proper- 
ties cf the final carbons vary considerably with 
the conditions of carbonization. The primary 
charcoals are activated by air, oxides of carbon, 
chlorine, superheated steam, or mixtures of 
steam and air, the effect being one of selective 
removal of the residual hydrocarbons on the 
internal surfaces of the charcoal. When oxides 
of carbon are employed there may be re- 
deposition of active carbon on the surfaces of 
the material undergoing activation (cf. the 
Cochar process mentioned above). 

The preparation of gas-adsorbent carbons 
usually follows the lines of class 3. Further 
information on laboratory and commercial 
methods will be found in the references 
given.^’^^ 

The dense hard charcoals derived Irom coco- 
nut and similar “nut” shells, whilst pro-emi- 
nent as gas adsorbents, are not generally so 
effective in decolorizing solutions, for which 
purpose soft and highly porous carbons are 
preferred. Chaney, Ray and St. John (1923)i>-''» 
attempted to correlate decolorizing and gas- 
adsorptive efficiencies ; but there is consider- 
able specificity in adsorptive action in liquids ; 
a charcoal active in decolorizing one type of 
solution will not necessarily be equally effect- 
ive in other types. 

Methods of Examination 
(a) Gas-Adsorbent Carbons — 

Particular attention may be drawn to a useful 
paper by Stone and Clinton (1942).-’^> The most 
reliable data for assessing the efficiency of gas- 
adsorbing carbons are : — 

(1) Service time, which is the tim.e required 
for the break through of a vapour (usually 
chloropicrin) under specified standard condi- 
toins. 

(2) Adsorption Value. — The weight of a 
vapour (usually carbon tetrachloride) adsorb- 
ed by a carbon under conditions of saturation. 
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(3) Retentivity. — The residual weight v)f va- 
pour retained under standard conditions of 
temperature and pressure. Stone and Clinton 
correlate these with the heat of wetting in 
m-xylene for coconut carbons and provide a 
convenient method for evaluating them on 
this basis. 

(b) Decolorizing Carbons — 

Mantell (Zoc. cit., 1941, p. 1300) states that 
'hn the present state of our knowledge, data 
regarding the action of carbons on one solution 
cannot be applied to a different solution, but 
each one to be decolorized must be tested sepa- 
rately. The so-called standard methods of 
estimation have little practical value”. 

Density of Activated Coconut Shall Charcoal. 
— The ap2Jarent density (gms. per ml.) is gen- 
erally measured on dry samples screened be- 
tween 8 and 14 -mesh. Stone and Clinton (Zoc. 
cit.) quote a range of 0-38-0 *54 for gas-a<lsorb- 
ing carbons derived from coconut shells. 

The true density tends to a limit of 2*1‘^" 
(graphite has s.g. 2-25). 

Industrial Applications. — The dry distillation 
products of coconut shells form the subject of 
the next article projected in this series. The 
prospects of an industry based on coconut shell 
distillation depend largely on the existence of 
a satisfactory outlet for the charcoal. 

In the past the demand for coconut shell 
charcoal has been for the preparation of gas- 
adsorbent carbons for war purposes, and there 
is reason to suppose that the bulk of the nearly 
sixty thousand tens of crude charcoal exported 
from Ceylon between 1937 and 1940 inclusive 
v/as so utilized. As a supplement to the table 
showing exports of shell charcoal from Ceylon 
(1933-41) which appeared in the previous 
article/’’^ the following table gives the exports 
from 1942-45. 

Table I 


Exports of Coconut Shell Charcoal (crude) 
from Ceylon 


Year 

Amount ’ 
Tons 

Value 

Rs. 

Value per Ton 
Rs. 

1942 

2,334 

111,422 

47-74 

1943 

1,562 

94,044 

60-21 

1944 

470 

29,900 

63-02 

1945 J 

1 

70 

70-00 


Industrial uses of gas-adsorbent carbons in- 
clude : purifying carbon dioxide from fermen- 
tation processes; purifying air; solvent recovery 
in extraction and similar plants ; recovery of 
gasoline from natural gas and benzene from 
coal gas ; and in vacuum work, c.g., manufac- 
ture of radio valves. X-ray tubes, etc. 

Decolorizing carbons are used in water puri- 
fication, refining of edible oils, and the purifi- 
cation of such materials as glycerine and phar- 
maceutical chenaicals. The largest potential 
application is in sugar refining ; the refining 
process using bone charcoal is very old-estab- 
lished, but in recent years activated vegetable 
carbons have been found capable of handling 
economically smaller outputs than the char 
process and involving less capital investment 


on equipment and buildings. _ , 

Alkah- activated charcoals can be prepared 
which are able to remove metals such as goia 
from their solutions. Avery (1908)^** usea 
coconut shell charcoal in an investigation of 
the d^ecomposition of gold chloride in this 
manner. 

Active carbons act as contact catalysts in a 
number of chemical reactions of industrial im- 
portance. Hassler (Zoc. cit., pp. 56, 111-lld) 
gives examples and a bibliography. 

There is an extensive literature, both in 
technical journals and in patent records, 5)11 
active carbons. This is useful on indu.striai 
applications, but less so on methods of prepara- 
tion. It is probable that m.uch information is 
unpublished in the records of firms actually 
engaged in manufacture. 
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APODOUS AMPHIBIA OF THE EASTERN GHATS, SOUTH INDIA 

By Dr. L. S. RAMASWAMI 


(Department of Zoology, Intermediate College, Mysore) 


TTERPETOLOGISTS have reported the occur- 
rence of Apoda (Amphibia) from the 
Westej’n Ghats of India, and as far as I know, 
there is no similar record from the Eastern 
Ghats. 

The Western Ghats stretch from Cape Camo- 
rin to the Tapti Valley and the Palni Hills are 
an easterly extension of the same. Mysore 
and Coorg have on their western margin these 
Ghats from where specimens of Apoda (Ich- 
thyophis and Gegenophis) are procured. South 
of Mysore, the Western and Eastern Ghats meet 
forming the Nilgiri Hills. The Eastern Ghats 
are not such a continuous stretch as the West- 
ern and extend, away from the coast, from 
Orissa to Nellore on the east coast, the Nalla- 
rnalai, Nagari and Javadi Hills and the Shev- 
roys forming parts of this chain. The ave- 
rage altitude of the Eastern Ghats is about 
2,000 feet. 

Nagalapuram Hills (Text-Fig. 1) are isolat- 
ed in the north-western corner of Tiruvallur 
taluq, Chingleput district, to the east of 
Nagari Hills extending into the Kalahasti 
zamindari. Kam.bakkam reserved forest is a 
part "^of this hill and at the foot of the Kam- 
bakkam Hill, as it is locally known, there is a 
forest Rest House called Thantipandal (about 
340 feet above sea-level). Opposite the hut, 
is a small pool of water near which a well- 
grown specimen of Ichthyophis monochrous 
(Eleek.) was collected by me. However, there 
was a white patch, behind the eyes, running 
from one side of the head to the other which 
is not present in specimens from the Western 
Ghats. 

About four furlongs from the hut, there is 
a Dry Cow Salvage Station, instituted by the 
Madras Government, and opposite this ' is a 
l^rook which supplies water " to the station, 



overgrown with grass was pulled out and. a 
number of larva? of Ichthyophis monochi'aus 
secured. It is interesting to note that tHeso 
animals breed even during cold months also. 

Dr. F. H. Gravely who was the first to collect 
two apodan specimens from Kambakkam loca- 
lity sent them to America and I learn that tliey 
are still unidentified. In his letter, Dr. Gravely 
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stated that the specimens were secured ‘‘froitj 
under a dead log beside the mountain stream 
at Kambakkam in the valley between its fall 
from a higher altitude to lov/ level and the 
canebrake near Tantipandal. If I remember 
rightly it was not much below the fall”. The 
area 1:o which Dr. Gravely refers is away in 
the jungle from where I collected. I showed 
my specimens to him but he was unable to 
say whether his resembled mine. 

These primitive Amphibia have hithertc) been 
unknown from the Eastern Ghats and no de- 
scription of the larvse of 1 . monochrous exists. 
The available literature shows that the larvae 
of both 1. glutinosus and L monochrous are 
mixed up in description. A comparison of the 
larval stages of L glutinosus and L monochrous 
shows that the latter larvae can be easily dis- 
tinguished from those of its congener. 

Late embryos of I. glutinosus show the pre 
sence of three pairs of external gills and also 
a ‘spiraculum’ in which two projections are 
noticeable betv.'een which a single cleft opens. 
In the aquatic larvae where the external gills 
have been absorbed, the ‘spiraculum’ shows the 
two projections with a cleft in between them. 
Gadows'^ howevej-, described correctly the struc- 
ture of the ‘spiraculum’ as above. The yellow 
band, so characteristic of the species appears 
only after the larva has grown a little; in a 
larva measuring 79-80 mm. there are no bands 
while in that measuring 82-85 mm. the bands 
are just visible. However, Sarasins,- confirm.- 
ing the observations of Muller, noted three 
projections in the ‘spiraculum’ of glutinosus 
corresponding with the second, third and fourth 
ceratobranchials, and two gill slits between the 
second and the third and the third and fourth 
arches respectively. In his descriptions of early 
larval stages of glutinosus, Deraniyagala*^ notic- 
ed that in a larva measuring 94-96 mm. each 
‘spiraculum’ disclosed three vestigial branchial 
arches and he delineated throe projections in 
the ‘spiraculum’ in his Figs. 1 and 2 (Plate 
XXXVII). In a stage which he characterised 
as the next during metamorphosis of this spe- 
cies (Tei’restrial larva’, 157 mm. long) he re- 
corded that the ‘spiraculum’ showed only two 
vestigial branchial arches but no roferenee has 
been made to the number of slits either in this 
or in bis pi'evious ‘aquatic’ larval .stage, 

Boulenger-^ in dc.scribing the sy.stematics of 
Apoda, draws hgurcs of the larvm of I. monO’- 
chrous (PI. IV, Fig. 1-lc) ; in the profile of 
the bead, the hgure seems to show only two 
projections in the ‘spiraculum’ and the (‘xact 
number of annuli intercepted by the anus 
could not be made out in Fig. Ic. 

In a sectional view of a larva described as 
belonging to L glutinosus, Norris and Hughes''* 
show the second, gill slit passing evidently be- 
tween the third and fourth branchial arches 
since a portion of the fourth branchial arch 
is also depicted. These authors arc also de- 
scribing a larva with two pairs of gill slits. 

Since the yellow bands are not formed hi the 
early larvae of 1 . glutinosus, it is possible that 
the collections of Sarasins and of Deraniyagala 
contain larval forms of both species of Ichihyo- 
phis which could not thus be differentiated and 
the latter author has, therefore, regarded those 
4 


with three projoeiions a.s an t‘arlier aijuatic 
larval stage of glutinosus. Kuitlier, whih^ Sai-a- 
sins s1k)w llire.‘ projc^ctions in sonu* lip.urt'.s 
(PI. XXIV, Fig.s. 119, 120) and .sindional vi(*vv.s 
(Figs, 121, 122), only two plah'-liln^ .strucUirt'.s 
are depicted in Figs. 48 and 51 (IM. V); obvi- 
ously ;ne eollection is a inis(‘d oik*. 

./Vitvr e.xaniining a closely g.radi'd s<*ric‘; ol 
embi’ynx (egg cln.sters with inoduM'*;) and lai'va- 
of /. glutinosus from Kotgt‘har ( IVIyjuH’c Slait*) 
and having .sectioiucl stagt*.*; <‘aiiior than 
studied by Dc'raniyagala, I am unahlc to cor 
roboratt the oh.servations of Sara.sin-: and of 
Derail iyaL^a la with regard to tlu* niinil)i'r of 
projections and slits. 

O'lie characU'rs of tlu‘ laiwa* of Ichth yoiiliis 
monoch rous and Ichtlnjophis glutuiosus <‘an uov\ 
be described as follows: 

L uionochrous ( P>h'(‘k(.*r ) : Larva stadied 
200 mm. in length with a V(M\v pi'oiniiu'nl tail 
tin, the dor.sal (obc‘ of wdiicli oxUa rl;: in front 
of the* anus ; snout length than tlu‘ intt*r 

orbit ; no yellow bands, a uni form stetd hint' ; 
head sliows thick lip.s, two milky wdii a 

tentacular oritii'c in front of f'ach eyi* (even in 
a lai’va measuring 100 mm., tlu* sinallr.st tl:at I 
pos.se.':.*-', this oriOec* is piH'.suuit) ; .s(‘n.sory open- 
ings on the hea<l ; 222-225 rings on the iiod.y ; 
the cloacal opcniing interripits si*V(‘n annuli ; 
eight po.stanal annuli and a small posUaaor 
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portion ; ‘spiraculum’ with three projections 
and tiXiO clefts in between ; a mucus pit. in 
some, in front of the ‘spiraculum’; scales in 
the dermis. The skull (Text-Fig. 2) shows a 
temporal gap on account of the incomplete 
growth of the squamosal (sq.) ; a post-frontal 
is wanting ; palatine (pal.) separate from 
maxilla (max.); palatine teeth 11, maxillary 8, 
pre vomerine 9 and premaxillary 9 ; the maxil- 
lary and palatine teeth rows are unequal, the 
latter extending behind the choana more than 
the former ; the lower jaw carries two rows 
of teeth, the inner row short ; the stapedial 
artery pierces the columella (sf.); the cerato- 
hyals and the hrst two pairs of ceratobran- 
chials are connected mesially by basihyal and 
copula 1 and 2 respectively ; the fourth cerato- 
branchial is small and articulates at the middle 
of the third ceratobranchial ; the gill clefts 
are between the second and the third and the 
third and fourth arches respectively. 

I. glutinosus (Linne) : Larva studied 130 mm. 
long with a tail fin shorter than in monochrous 
and with a dorsal lobe as in monochrous ; 
snout length more than the interorbit ; yellow 
bands on the r*ides extending from the sides 
of the head; head shows two eyes with a 
tentacular orifice in front cf each eye, but in 
a larva measuring 101 mm. this orifice is not 
yet f 01 med ; sensory openings on the head ; 
the cloacal opening interrupts fi ve annuli ; 
3-4 postanal annuli and a short postanal por- 
tion ; ‘spiraculum’ shows only two projections 
with a cleft between them. 

The skull shows a temporal gap on account 
of the incomplete growth of the squamosal ; a 
postfrontal wanting ; palatine and maxilla 
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separate ; stapedial artery pierces the colu- 
mella ; the hyobranchial apparatus is as in 
monochrous and the only gill slit is noticed be- 
tween the third and fourth ceratobranchials. 

Thus when the yellow bands have not yet 
i^ppeared in glutmosus, the monochrous larvae 
can be differentiated from the former by the 
possession of (1) a ‘spiraculum’ showing three 
projections and two clefts and of (2) a snout 
shorter than the interorbit. In older larva), 
the annuli become clearer and in monochrous, 
the anus interrupts seven annuli. 

I must express my sincere thanks to Dr. A. 
Aiyappan, Superintendent of the Governmoni 
Museum, Madras, for affording facilities which 
enabled me to explore the Kambakkam. Hills. 
I am also thankful to Mr. P. E. P. Doran i- 
yagala of Ceylon for kindly going through my 
material and cif ering useful suggestions. To 
the authorities of the University of Mysore, 1 
am deeply indebted for defraying the co.st of 
two expeditions to the Kambakkam. forest. 
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ERADICATION OF INSECT PESTS OF STORED GRAINS RATHER 

THAN THEIR CONTROL* 

By M. MAQSUD NASTR, m-sc. (Ag.) 

(Assistant Entomologist, Chaman) 


1. General 

^HE urgency of the need of an effective con- 
"*■ trol of harmful insects was felt in the 
World War when every effort was directed to 
produce more food and to save as much as 
possible from the ravages of insects in order 
to avert the threatening world-wide food 
shortage. With unceasing search and never 
getting disappointed with their efforts in the 
advancement of science and perfection of the 
known and discovered things, the scientists 
were able to bring to light the spectacular in- 
secticidal properties of the two substances, viz., 
Dichlorodiphenyltrichloroethane and Benzene- 
hexa chloride which remained undiscovered till 
then. The application of these has not been 
perfected and still needs careful investigation. 
However, on the basis of whatever achieve- 
ments have been affected uptil now, it can be 
safely predicted that the control of the agri- 


*A simple method for the control of insect pe.sts of 
stored grains and potato tuber-moth by the use of DDT 
gnd ^66 has been evolved. 


cultural crop pests is definitely going to bc‘ 
revolutionised and become less complicated. 
We hope that time is not far off when we shall 
claim eradication of insect plagues rather tluui 
their control. Already a good deal of contri- 
bution has been made by the scientists all over 
the world but the prohibitive cost and the non- 
availability of thje insecticides have restricl(.‘d 
their trial and use in India. Such factors are 
however, considered of little importance and 
value when the study of the scope of a new 
insecticide is in progress. For instance, metViyl 
bromide was considered to be a costly fumigant 
till 1938 (fumigation properties discovered in 
1934-35) but its inherent valuable properties 
made it possible after some time to procure it 
at cheaper and economical price, thereby help- 
ing in its extensive use in the present days. 
In India these new insecticides have been 
tested extensively against mosquitoes, Hies 
sand-flies, lice, etc. Their use in agricuiture is 
slowly finding its way and co-ordinated at- 
tempts have so far been instituted to find out 
their practical application in the control of 
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stored grain pests. The urgency ^ of their use 
in this line was realised when it was made 
known to the public that the stored food- 
grains in India are undergoing an undetectable 
loss of 3*375 million tons of food, suiricicnt to 
feed 6 million persons for full one year. A 
meeting of all Entomologists in India was call- 
ed by the Food Department, Government of 
India, to plan out the proper aipplication of 
the chemicals (DDT and 666) in respect of 
combating the stored grain pests. The Ento- 
mologist from the Ordnance Laboratories, 
Cawnpore, while reviewing his researches 
about the application of the insecticides as 
debris disinfectants and in white wash t for dis- 
infecting godowns, put forth his interesting 
conclusions on whitewashing of godowns for 
the control of stored grain pests. These infer- 
ences were, however, identical to those of the 
writer arrived at independently as a result of 
research on similar lines at the Imperial Agri- 
cultural Research Institute, New Delhi, under 
the then Director, Dr, Hem Singh Pruthi. These 
are : — 

(1) Lime inactivates the two insecticides 
causing dehydrohalogenation. The chemical 
change is rapid in DDT and is as follows : 


Cl Cl Cl Cl 



\ch/ 


I 

CCl;, 

Dic/if or o diphenyl t rich loro- 
ethane 


II 

CCI2 

Di ('hlorodiphcn\ 'Idichforo - 
ethylene 


(2) Chalk, although a neutral substance, has 
got the limitations of being costly and not 
easily available. Further it docs not form a 
good wash. 

(3) The particles of chalk and lime cover to 
a considerable degree the minute particles of 
DDT and 666, never allowing tlic covered parti- 
cles to play their role. 

(4) Particle size plays fundamental part in 
case of all nerve poisons. The most clTcctive 
size is 5 microns. This mucli size of the parti- 
cles can be obtained on evaporation of the 
solvent from the solution or emulsion. 

It is, therefore, quite evident from the above 
that the whitewashing experiments would be 
of little use for the chances of killing insects 
to an appreciable degree arc remote. The only 
possibility for the application of these insecti- 
cides on the walls is to apply tiicm as spray 
in petrol, kerosin oil, etc. The writer conse- 
quently considered it worthwhile to give up 
the idea of pursuing the whitewashing treat- 
ment. To support the contention furllicr, it 
may be added that few insects crawl on the 
walls of a godown packed with bags of grains 
unless the grains are disturbed, the temperature 
is very high, the insects are in enormously 
large numbers or the percentage of infestation 
exceeds fifty. Some of the conditions enumc- 


t DDT and 666 were used in white wash at the rate of 
2*6, 5*0, 10-0 and 16-0 mgrms. per sq. ft. 


raiecl above appear at a stage when grains be- 
come totally unfit for consumption thereby 
rendering the treatment of little use, while the 
remaining ones that occur occasionally are 
dtllicull to secure. Hence again the utility of 
tlie treiitment is not encouraging. It may, how- 
ever, l)c mentioned at this stage that white- 
washing could be employed for disinfection of 
1 ‘mpty godowns where insect-free produce is 
lik(dy to be stored. The possibility of disin- 
lection under the above conditions can be 
ruled out to some extent for it is easy to dis- 
infect by sLilpluir fumes or HCN, this treat- 
n\ent will not only be convenient but effective 
also. However, with all the points unpropitious 
whitewashing may be adopted for treating 
underground godowns or khattiSf whei:e fumiga- 
tion is a problem. But seldom there is neces- 
sity of disinfecting an improvised bin as the 
damage in it is always negligible. Here too, 
tlie spraying of a solution or emulsion would 
be tidvisable. 

The writer thus restricted his attempts in 
fineling out an easy method by which an attack 
of insects to sound and healthy grains may be 
waj'ded oil elfcctively and also infestations pre- 
sent to a certain degree may be eliminated 
with special rerercnce to storage in bags. 
Holding of grains in bags is convenient and 
Iicncc unavoidable and indispensable although 
unfortunately the damage due to insects is con- 
siderable because of the easy access of the 
pests. The experiments together with the in- 
ferences are set forth in the following pages. 

11. Experiments 

Gunny bags, half of the standard size, were 
treated with the following solutions and emul- 
sions of DDT and 066. 

(1) Seven. .14 and 28 per cent, mixtures vi 
Kerosin oi/..— 100 c.c. of each mixture was used 
for treating inner and outer surfaces of four 
flags. 

(2) 0*35, 0*7 and. 1*4 per cent, mixtures in 
■iaa/.c?’.- — 2000 c.c. of the preparation was used 
to soak four bags. The poi.sons were first 
diluted witli chalk so as to remove their sticki- 
iK'ss and also to help in their uniform dis- 
per.«'ion. 

(3) Kerosvi. oil eviulsion containing 0*35, 0*7 
and 1*4 per cent, jwiso'ns.-— 2000 c.c. of the pre- 
paration was utflised in treating four bags. 
Kerosin oil emulsion was prepared by using 
gum as enmlsificr. 

(4) DDT mid OOG (>7mdsio'ii,s;l: were prepared 
as follows : DDT or (iGO 25 gms.. Toluene or 
Benzene 33*35 gms., Turpentine 33*35 gms., 
Water O-Ogrns., Soap 2*8 gms. Alcohol 4*9 gms. 
Tlio stock solution wa.s first diluted with four 
times water and tlu'n the whole quantity made 
upto 7000 c.c. Only 2000 c.c. of the emulsion 
thu.*^: prepared was used in treating four bags 
only. 

In all there were 22 treatments and one con- 
trol. Each treatment was replicated four 
times. The minimum dose tried was 1*7 gms. 
of tlie poisons per bag. The bags were treated 
on 24125-3-1945 and then thoroughly dried up 
in .sliade. Five seei's of insect-free jowar 
(Andropogon sorghum.) grains were put in each 


:|: Thi.s treiitmenl: wan done in Augnst when the ready 
material was made available by the Director, Malarial 
IiLstitute, Delhi. 
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bag on 31-3-1945 and kept in a godown heavily 
infested with all the species of insect pests oi 
stored grains by keeping infested grains in 
corners. The control lots were kept away at 
distance of more than five feet from the ti-cat- 
ed ones. Two more treatments were added 
after a lapse of one month where DDT and ()6‘^ 
carried in chalk were mixed with grains at rno 
rate of 1 in 10,000. On 16-4-1945, 25 adults of 
each Sitophilus oryzee Linn., Rhizopertha dovii- 
7 iica Fab., Triholium castaneum Hbst., Corey ru 
cephalonica Staint., Sitotroga cerealella OUv., 
and Latheticus oryzee Waterh., were introduc- 
ed in one replication of each treatment. The 
observations were taken fortnightly till the 15th 
of May and later on after a lapse of full one 
month. 

III. Results 

Record of the sweepings are given below in 
a tabular form : — . , 


and tlu' grains had .sidh'rt'd lieavily to an 

extent of 50-70 per cent. 

For fui'ther eonlirmation of ohiuM’vat ions as 
rcgarfls' the annulling of (U'vt'lopnuMil whero in- 
festations were inadt' in tlu* liags, sonu‘ ins- els 
numbering 50, cac-h of Siiopfiilits IVil- 

zopertha dotuiirica , Triholium carl u ncu up Cor-- 
cyra ccplialouica and Sitotroga ciomalidla wore 

eag'ed in dislu's, si/.c' 4" ' !i", eoidaining s’i’ains 
over DDT or ()()(> powdis* put in similar di.^lu's, 
separating' the two disl\t‘s by means ol muslin 
cloth. The insects vv(‘ri‘ not all<nv(‘d to {‘ome 
in. direct contact witli tlu‘ poi.son.s. It wa.s oh- 
sorvoa that all tlu' insi'ct.s died in 7-14 dsys’ 
time wherc'as in tlu‘ eonti'ol lots they livisi oti 
without mortality. 

It is, therefore, cwithait from aI)ovi‘ that Divr 
and ()6() give out va|)()ur.s \vhi(4i ohu) kill in- 
sects ; hence boili tlu‘ i)oisons apinsu; to ad 

as contact poisons as w(41 a.s slow fumiiL'mt.s, 




Sweeping from the 

area where treatecl 

bag.s wci 

c kept 

S 

Date of 


Peiv'entaire 

of insects in tlu^ swts.!:i)ings (by nnnilu 

.1 

observation 

Wt, of dead 
insects in 

- 








gran\s 

S.o. 

R.a. 

'P.c. 

b.o • 

S.c. 

b.s. 

Misc. 

16 4-1945 

9*2 

58*0 

3*4 

(>•3 

12*6 

12*5 

4-1 

3 * 1 

30 - 4-1945 

15*3 

50*1 

4*7 

15*2 

8-6 

1 i *2 

0 * 1 

I • 1 

15 - 5-1945 

24*35 

27*6 

5*1 

20*4 

8*1 

2*1 

33*6 

3*1 

30 - 5-1945 

21*5 

14*1 

11*1 

36*0 

11*7 

3*2 

I 3 -S 

7-1 

30 - 6-1945 

15*6 

6*8 

22*4 

28*5 

20*2 

5*6 

12*3 

4 • 

30 - 7-1945 

7*5 

2*1 

30 *5 

23*7 

16*3 

1 2 *5 

4*1 

10*8 

30 - 8 - 194 * 

5*3 

0*2 

62*1 

14*3 

ID 4 

1()'2 

0*5 ^ 

1 

30 - 9-1945 

2*4 

J 

— 







'\ t . o 1 I j I '.It i 

nro i ts in ;'i Ku . 


U 

0-2 

0 

l)d 

0 

0 

0 

0 


(S.o . — Sitophilus oryzee ; R.ti . — Rhizopertha denihuca ; 

Sitotro^'a c erealella : Latmophheus spp. ; Misc. - 

sp., etc.J 

In a couple of days after putting the bags 
in the godown, it was observed that the insects 
were dying in large numbers on and in the 
vicinity of each bag of the treated lot. A good 
number of insects were seen in a state of 
paresis and the peculiar effect of DDT or 666 
causing the sti*etching of wings and legs as a 
result of nerve poisoning was also noticed in 
all the dead and paralysed adults. It will be 
seen from the above table that the mortality 
percentage increased immediately but declined 
slowly till the end of September when very 
few insects died. On examining the heap of 
infested grains (used as a source of infestation 
for the room), it was observed that practically 
the infesitation was nil as compared to the 
one in March on account of regular drain of 
insects to the exparimental lots. 

On 15-10-1945, the grains in each bag were 
weighed and examined for percentage of in- 
fes'tation. It was interesting to note that no 
living or dead insect could be collected from 
the treated lots. Even in case of those bags 
.where insects were actually introduced for the 
sake of infestation in the grains neither the 
damage nor any living insect could be observ- 
ed. Similar observations were recorded in 
replications where the poisons were used as 
preservatives, but here the number of dead 
insects inside the bags was very large. Exam- 
inations of the control lots on the other hand 
revealed that they were full of living insects 


'I’.c. — 7 Vv'A '/////// eaxlarir>(*fi \ b.o. ■ .v v 

Cerryra erphalenica^ Stlcamtx .v.v ' titamcH v/.i . . / iphtidu v 

IV, Discussion 

It i.s e.stablishc(t that 1)1/1’ ami 666 would he 
of little u.se in w}ul('wa.sh whore* llu* intontiou 
is to reciuce inreslalions by vvardiu;: olT iusoe*! 
attack. From tlu* foregoinp, oxptnamoiit;; and 
ro.SLiUs, it is evidout (hat if bap,s are* (n*ait‘d 
with the.se poisou.s, grains remain .safe* ae»l e>idy 
from the outside* infestations but the* iur(*sta*- 
tions already present (‘an also be* amudh*el as 
the poisons act as slow ruminants as we*!!. Of 
all tlie treatments, tlu* appUeatiou of kerosin 
oil mixture is easy to pt*rrorm and yie‘ld.s |>ro- 
rnising results. It was found out by V.xpe'rit'iun* 
tliat while treatirig bags nioia* attentiem is re- 
ejuirrd to be direet(*(i at eorru‘rs and .■:(*wn 
areas which appear to lie vulneu'able* peants. 
The least dose tried was 1*7 gms. p;*r half the 
size of a standard bag, i.c., 3*4 grns. per bag 
which rerruuns e.neelive for 6 monliis and it 
has been learnt that tiie e(feetiv(‘ne*s.s p(‘rsisls 
almo.st unimpaired even after a lapse* of full 
twelve months. The cost of tlu* lre‘a1mont 
works out at 2-1 annas per bag and tins tbuire 
is very low in comparison to tlu* avt*rage loss 
(Re. 1 per bag of grain.s) sustained through 
insects. The cost can be furtlier rt*duc(*d fiy 
experimenting with low doses and corr<*lating 
them with period for efTeetiveiUNS.s. Tin* otlier 
treatments have got a disadvantage* of entail- 
ing extra four or live days becaust* of drying 
of individual bags but are useful in not leav- 
ing any undesirable smell. In Ihi.s re.spect 
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insecticides dissolved in petrol, benzene, etc., 
would be better if applied with a spray pump. 
However, it rests with individual convenience 
as to which treatment can be employed but it 
would be advisable if only .one treatment is 
followed universally. The suggested treatment 
as it stands, appears to entail a huge amount 
of labour, etc., and will be difficult to practise 
in all channels of grain movements because of 
the conservativeness unless some law is enact- 
ed to force people to undertake the treatment. 
The movements of bags which are indispens- 
able in trade, is the factor that renders this 
treatment complicated. 

To simplify and make the treatment attract- 
ive by removing the possible shortcomings, it 
can, however, be suggested for transience that 
big sheets of gunny cloth may be treated and 
used as cover for individual stacks. These 
sheets should also be spread under each stack 
so as to eliminate access of insects through 
creeping along the floor. This type of modifi- 
cation in the treatment is bound to be equally 
effective, especially in case of insect infesta- 
tions in grains lying in open heaps in a 
godown or khatti. The scope of this treatment 
can be extended over receptacles like dholi, 
bokharif kothi, etc. In such receptacles gene- 
rally the top layers get infested and these can 
be easily protected by using a cover of treated 
gunny cloth. As an additional precaution, an 
extra sheet can be kept at a distance of four 
inches below the top, this will add to the effi- 
ciency of the treatment. In the Punjab and 
some other parts of India where theka, theki, 
palla, pain, etc., prepared out of gunny cloth, 
are in vogue to store 20-200 maunds of grains, 
the application of poisons as suggested in this 
paper, can be advocated with advantage. For 
rendering godowns immune to insect access, 
barriers of treated gunny cloth can be put on 
windows and ventilators and further doors 
and gates can be provided with curtains of the 
some ; the use of fine wire-gauge can thus be 
eliminated. Spraying DDT or 666 emulsion 
inside godowns will further add. to security 
against insect ravages. 

Spreading of treated gunny over grain heaps 
appears to work nicely against khapra^ In labo- 
ratory trials, khapra grubs have been found 
very resistant to the poisons but their beetles 
are very susceptible. 

It may also be indicated that by adoption of 
this treatment, i.e., use of treated gunny cloth, 
there will be a great relief from the nuisance 
of potato tuber moth, Gnorischema operculeUa 
and bruchids. Only a thin gunny cloth as a 
cover will suffice for an effective control. A 
trial on a small scale was conducted at the 
Imperial Agricultural Research Institute, New 
Delhi, and encouraging results were obtained. 

The application of DDT and 666 presented 
in the paper has given marvellous results in 
the control of a • number of pests and needs 
further investigations as to its scope against 
similar insects. It is also suggested that the 
findings contained in this paper may be tested 
on a large scale keeping at least 200-400 bags 
in a test, in places where facilities exist, e-g., 
at Government Farms and results watched for 
full one season. The following different treat- 
ments can be included in the proposed trial : 


(1) Treated gunny bags only. 

(2) Treated gunny bags covered with treated 

gunny cloth. 

(3) Untreated gunny bags covered with 

treated gunny cloth. 

(4) Godowns provided with treated cloth 

barriers at windows, ventilators and 

doors. 

(5) Spraying of walls with DDT or 666 emul- 

sion. 

The author is confident that if due attention 
is paid to develop the suggested line of action 
there is no reason why we should not claim 
eradication of certain pests. However, at pre- 
sent the seed storage and the bulk storage as 
well appear to become simple and efficient 
against insect plagues. 

V. Conclusions 

Pursuing of experiments with DDT or 666 in 
v/liitewash appears to be of little advantage. 
Spraying of emulsions or solutions of DDT or 
666 is better substitute for white-washing of 
godowns where the object is to provide an ini- 
mical surface to pests of stored grains. 

DDT and 666 act as slow fumigants also ; 
this property helps in dealing away with small 
infestations present in bags or storage recepta- 
cles. 

Infestations of stored grain pests can be 
easily and efficiently eliminated by the use of 
bags treated with emulsion or solution of DDT 
or 666. Treated gunny cloth can be employed 
as cover for stack of bags with equally good 
results in case the bag treatment is inconveni- 
ent to practise. 

The scope of the proposed application of 
DDT and 666 can be intelligently extended 
over to grains stored in various receptacles in 
vogue. 

Barriers of treated gunny cloth can be put 
on doors, windows and ventilators of a godown 
thereby eliminating the use of fine wire-gauze. 

Troubles of potato tuber moth are easily 
remedied by merely covering stored potatoes 
with a treated gunny cloth. 
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DIRECTION OF MOVEMENT OF TROPICAL CYCLONIC STORMS 

Bv S. I. MALinUvAU 
(Poona) 


^ HE movement ol a cyclonic stocm is of 
great importance for a rorecaster, and 
to the general public as those who expe- 
rience the elTccts of the weather. It is 

well known that the direction of move- 
ment of an extra-tropical cyclone is detei*- 
mined by the cirrus or G km. winds in the 
warm sector or the sector containing the mari- 
time air. Many attempts have been made to 
find out if similar general rules arc likely in 
the case of tropical disturbances. A systema- 
tic attempt was made to study tropical wea- 
ther and several useful deductions derived. 
Taking all salient facts into consideration, it is 
suggested that a useful rule would be : that 
the -movement of a tropical cyclonic t^torni is 
determined by the higher Umcl air motion cor- 
responding to the sector containing the 
energy source'’ air mass. 

It has been stated that the general sweep of 
4, 6 and 8 km. winds gives an approximate 
direction of motion of the tropical cyclonic 
storm (p. 46). It has been pointed out (pp. 
34-43 and pp. 87-92) that both in the case of 
monsoon depressions and^ tropical cyclonic 
storms, one has to consider *the advent of three* 
air masses. Due to various factors and the 
regions of travel, these air masses cannot be 
distinguished by the diftercnccs of temperature 
alone. Some characteristics, like the diurnal 
variation of temperature, content of moi.sturc‘ 
and degree of inherent instability (latent in- 
stability?) have been pointed out as the dis- 
tinguishing characteristics of the diffc'i-ent air 
masses. The three air masses that go to foi'm 
the tropical depressions are : 

(1) Equatorial Maritime. Air — whicli lu\s 
crossed the equator as a “pulse”, from the 
south to the northern hemisphere and from the 
north for the southern hemisphere. It has large 
moisture content and can be made easily un- 
stable and give rise to thunderstorms. 

(2) Transitional Air (containing mixture of 
tropical maritime and tropical continental air 
in varying proportions corresponding to the* 
season and region of the country) — reaching 
the depression in Indian lattitudes from the 
far-east, the ultimate origin being the Pacilic^ 
high. 

(3) Continental Air (mostly tropical with an 
occasional slight mixture of Polar continental) 
reaching Indian area from a north-westerly or 
westerly direction. The air is dry and is hot- 
ter in summer and colder in winter on the 
surface than the other air masses. 

Without the existence of the three air mass- 
es, the formation of a monsoon depression or 
a tropical cyclonic storm is not possible, only 
a low pressure wave, which travels fastci* 
across the country than the depression, results. 

In the extra-tropical depressions there iwc 
only two air masses involved : one maritime 

* Draft Notes prepared in Feh. -March 1943 from wliidi 
extracts were printed as Tech. Notes No.]. India Met. 
Dept, and “ Forecasiii.e; Weather in ami near India’^ I*rii\t- 
ed limited number in M.ty, 1945 and released in Nov. 1045. 
To be printed later with diagrams, t aides and addenda. 


(tropical) and llu* dlhcr coul ituaital (ti'opical 
or polar in varying', proportions dt*pondin;’ on 
the season and loeali(y). 

'rile ti'opieal eyeloide .storm r(‘eurv(‘.s tn^ 
wards, an I'asltndy dirtsdion if it rt'aeln*;: a 
sutlieicnlly nertht'rly latitiidt* in tlu* northern 
hemi.spht‘rt* and a .soutluady latitude iti the 
.souMit'rn hemisplu'rt*. It ha.s he<‘n piointed out 
({). lot) A and AddiMidiini to p. 47) that it is 
possii)k‘ to locate on an < xtended chart ati 
(.‘xtra-tropical cyelotu* or disturl»ance tinder 
whose iniluc'net* Mu* tropical cyclonic stoiau ap- 
parently recurvt'd. 

It is al.so w<,‘!l !-mown that a tropical (‘.yelonie 
storm afh'r recnrvatni’t* and (*n(erm/' the tein- 
pc'ratt.* lattitiide.s has the charaetc'i* of on (‘xtra- 
tropusal depr(‘.ssion (afti'r I ‘>ji‘rkiie;: i . 'hhe 
uppt*!' air wind at ahout G km. in tlu* lattituih's 
neart*r the etiuator (in tlu* i*(‘;don.‘: wht*ri‘ tlu* 
dciu-essions form and in tlu* st'asons when they 
f(»rm) art* easti'rly and in Mu* lat it lult*.*; fnrther 
away vvesU*rly 

‘‘f'lu* tro{)ical cyclonic .storm, as a tropit*al 
cyclonic storm, (ills up soon aftt*!' Mu* .supply of 
Mu* fresh equatorial maritinu* air is cut oil, diu* 
to the formation of a fully fot‘nu‘d tropu’ul dt*- 
pressiou on tlu* other sidt* of Mit* t'tjnator. 
4’lu*rt‘artt‘r tlu* i‘(*snltin;', low may ht* inllir need 
by a j)assing t'.xt ra~t ropical disturbanct* and 
may recurve towartls tht* (*ast. 

All the ahovt* fat'ts can ht* int«’gratt*d into a 
sitigle unilit'd picture, undt*r tin* folloing hypo- 
theses : 

(1) Ho long as tlu* movt'rnmi of the tropical 
t'yelonie storm is sonu vvt*stt‘rly dirt*etion, tlu* 
cyclonic storm has all tht* thr'<*(* ‘let'tor.s. 

(‘D Wlu'ii tlu* ctpiaiorial maritime air is cut 
off, tlu* liaipit'al (‘yelonie storm as envisaged 
till tfiat time a.ssium*s a ditTen'ut e!iaraett*r ; it 
may (ill up eomi)li*t.t*ly or under the innu(*n(*c 
of an (*Ktra-tropical distui'lianet* may recurve 
towards an (*asU*rly dirt'ction and lienct* tlu* 
rt'curvt'd t*y(*lonic storm has only (wo air masst*;; 
(one maritinu* and tlu* oth(‘r cont iiu*ntaU . 'Phis, 
however, dot's not nrt'Vt'ui it.*: rt*dt‘Vi*loi>nu*nt 
into a eyelonic* storm witfi Mirt't* sector:: if a 
fresh supidy of (*<tuatorial qiaritinu* air rtsiclu*.*; 
tlu* depression, wh(*n tlu* d(*pr(*ssion would nnct* 
ag.ain liave a w(*st{*rly mov(‘nu*nl. 

In tills ctmiuTtion' pp. 116-17 of tlu* hook 
r(*f{*rr(*d to may he S(*{‘n. Tlu* (kdieut cyclone 
is being looked into witli (‘ollaborat ion of 
Mr, P. R. Pisha,rothy. Tlu* cycloiu* mov<*d t*a:;t.“ 
warcis from, the S.E. Arabian St*a into Mu* Bay 
oj* Bengal, moved in a north- wt‘.*:tt*i ly dirt'tdion 
and later again 1 ‘et'urvt‘d in an t*a:;M*rly chret*- 
iitm. The speed of motion and Mu* slual, life 
pointed to the fact tliat in Mu* initial and final 
stagt‘s, the depression was in(Uu‘nt*i‘d l)y west- 
ern disturbances. As m(‘nti(uu*d tlu*rt*,* a set*- 
ondary of a we.slern disiurbantn* can lie dt*- 
struetivc and show a good circulation. The 
several typos of cyclonic storm.s mt*ntiont*d by 
Depperm.ann’’^ and otlu*rs (*an al.so lu* sirnpli- 
Hcd if they are divided into group:-: whi(‘h 
were secondaries of extra-tropical disturb- 
ances and those that formed with all tlu* tlircc 
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sectors and moved into China Seas. Then the 
same simplification as made by the author in 
the book and this note results. 

It has been pointed also that the ‘'source” of 
energy of a tropical cyclonic storm is the 
equatorial maritime air and the “sink” is the 
continental dry air or tropical continental^ air, 
and that the role of the far-eastern air is to 
delay the cycle of operations till sulTicient 
vorticity is developed (the earth’s ^ rotational 
efl'ect being smaller in equatorial latitudes, the 
time required to develop vorticity would neces- 
sarily be greater). In the exti-a-tropical de- 
pression the “source” of energy is the tropical 
maritime air. 

In the regions where depressions form near 
the equator and in the seasons, the easterly and 
westerly winds at levels from 4 to 8 kms. are 
well known, and for India were worked out 
by H. C. Bancrjee and K. R. Ramanathan.t 
The hypothesis and the available diagrams all 




2. Recurved <b'^4()ne or K.v:traLropic:il I)L‘i)ression 

show that the direction of movement of the 
tr()i)ical cyclonic storms is determined by the 
upper air in the equatorial maritime air so long 
as there are three air masses and by the tropi- 
cal maritime air wlicn there are only two air 
masses. To conclude, it follows that the air 
mass which acts as the energy “source” for the 
de})ression. seems to control the direction of 
motion of the depression. The result can be 
genoralist^d, as a suggestion, that even for a 
low pressure wave the upper air motion at 
about () kms. in the “source” air mass must 
determine its direction of motion in addition 
to all otlicr factors that may be responsible for 
its movement. When a pulse moves from south 
of th(^ equator to the north carrying fresh mon- 
soon air often one linds that the surface air 
is northerly. But the upper air at higher levels 
givt‘ a west south-westerly or even southerly 
clliaH'tion, which permits the flow of air under 
suitable conditions. Further work is in pro- 
gress. 


*l)cyp«mKmn, “An; there warm sectors in Philippine 
Typlioon.*!: bureau of IVinl iog” , IVTanila, 1087. 

•jAV. NoUx /nd. MHJlh'pt. 13, p. 21. 


APPLICABILITY OF THE PLACZEK S THEORY OF RAMAN SCATTERING 

AT HIGH TEMPERATQRES 


By Dk. K. VKNKA'I’KSWAUBU, d.sc. 
(A)ulli.ra UiiivcrsUy, Walliiir) 


THE polarisability a(q) of a molccailc may l)c 
-‘•expanded as a series 

. (5) . .. I S 

* f Gr.*,,.;)" + <■> 

where the suffix 0 refers to the (’quilibi-iinn 
configuration, qj, qt, etc., are the various noi*- 
mal co-ordinates of the moleciils and a ]:)arti- 
cular set of values of qj, Q/.-, etc., define a con- 
figuration q of the molecule. 

The first term which is independent of the 
nuclear vibrations is responsible for Rayleigh 

scattering, while the term in ) ffives rise 


to Raman effect. aggregate intcHisities of 

tiu' Stokes and tlie anti -Stokes Raman lines 
according to the Plae/.ek’s theory of Raman 
scattering are given by (2) and (3) respect- 
iv(‘ly. 


(p— /',) 


(p I 1/^) 


64 tt ' 
3 c" 

64 rr'‘ 

■ 3c"“ 


(P A"jr--7 B, 




ItVs 


(2) 


l--e 
1 

hvf 


Kr 


(3) 


where At; and Bi; are the invariants of the 

symmetric tensor ^ , The ratio of the 

\ oqj/() 

intensity of the Stokes Rgmah lipe to that of 
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the corresponding anti- Stokes line is given 
by (4). 

r ‘— m 

The following are the main features of the 
Placzek’s theory of Raman scattering. 

(1) The intensity of the Stokes lines in- 
creases with the increase of temperature. 

(2) The intensity of the anti-Stokes lines 
increases more rapidly than the Stokes lines 
with the rise of temperature. 

(3) The intensities of the Stokes and the 
anti-Stokes lines become very large at high 
temperatures and tend to meet each other at 
infinite intensity. 

(4) The ratio of the intensities of the Stokes 
and the anti-Stokes lines is given by the rela- 

4 ^ 

tion 

Kv -{- Pj/ 

From the investigation carried out by the 
author, both in solids and liquids, the follow- 
ing observations can be made : — 

(1) The intensity of the Stokes lines de- 
creases with the rise of temperaturs, the de- 
crease in the case of calcite is more rapid for 
the low frequency lines. 

(2) The intensity of the anti-Stokes lines, in 
general, increases with the increase of tempe- 
rature, except in calcite, but not to the extent 
as is expected by the Placzek’s theory. 

(3) The intensities of the Stokes and the 
anti-Stokes lines tend to meet each other at 
some finite value with increasing temperature. 

(4) The ratio of intensities of the Stokes and 
the anti-Stokes lines, at ail temperatures, is in 
agreement with the result expected from the 
Placzek’s theory. The ratio approaches more 
and more towards unity with the increase of 
temperature. 

The observed and calculated intensities of 
the Stokes and anti-Stokes lines at 465 cm.— ^ 
in quartz, at different temperatures, are shown 
in Fig. 1. 

One obvious criticism of the Placzek’s theory 

is that he has taken, only the first term(^^) 

and not the higher order terms to determine 
the intensities of the fundamental Raman lines. 
The author has tried the next higher order 
term but has obtained the contribution of it as 
very small. Hence the observed result, name- 
ly, the decrease in intensity of the Stokes lines 
with increase of temperature, cannot be ex- 
plained by taking the higher order terms also 
into consideration. 

It can be seen from expression (2) that 
the inference that the Stokes lines increase in 
intensity with the increase of temperature is 

due to the exponential factor, namely, — 

— cU 

1-e 

taking the other factor as constant at all tem- 

64 77^ 

peratures. We can take the term -^3 


as constant. The other term (4 A-i/ — 7 Bj^j) 
9qmes out from (^g.) and if we take that as 



constant it means we are taking j con- 
stant at various temperatures. The Taylor’s 
expansion is valid only in the close vicinity of 
the equilibrium configuration. But as the tem- 
perature is increased the amplitudes become 
larger and larger and we can no longer take 
the Taylor’s expansion, which is taken in the 
close neighbourhood of the equilibrium confi- 
guration, as valid. Therefore (^.) cannot be 

taken as constant. It will ds crease rapidly 
with thp increase of the tsmperature. In Plac- 
zek’s theory it was customarily taken as con- 
stant. 

In the case of the Stokes lines, the increase 
due to the exponential factor is not very large 
but as the decrease due to the diminution 

in with the increase of temperature is 

considerable, the net result will be a decrease 
in the intensity. For anti- Stokes lines, the 
increase due to the exponential factor is very 
large but due to the other factor it is pulled 
down to a certain extent, the result being an 
increase but not to the expected extent. In 
the case of calcite, the decrease in intensity of 
the Stokes lattice lines is very large which 

shows that the diminution of (^.) ^^ise 

of temperature is correspondingly very 
large. Hence it becomes predominant in the 
case of the anti-Stokes lines, the result being 
a decrease in the intensity of the anti-Stokes 
lines also. The ratio of intensities of the 
Stokes and the anti-Stokes lines is, however, 

unaffected by this variation in with 

temperature. 

The author is thankful to Prof. S. Bhaga- 
vantam for the interest he has taken in thi^ 
work. 
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A GENERALISATION OF LAPLACE’S 
TRANSFORM 

1. Transforms of the type 

oo 

< 3 E> (p) = p y F (xp) f (x) dx 
0 

have long been known and the special case of 
this when F (xp) = and hence 

oo 

<P (p) = p y f (x) dOO (1) 

0 

has led to the subject of Operational Calculus, 
a powerful tool for tackling problems in 
Mathematical Physics and on which exists a 
good deal of literature. The relation (1) is 
known as Laplace’s integral. It is possible to 
generalise Laplacian Transform and the ob- 
ject of this note is to give an interesting gene- 
ralisation and to introduce a new calculus 
based on this generalised Laplace’s Transform. 

2. If. we take 

F (xp) (2 xppi (2 xp) 
where- Wjc.vi (x) denotes a Whittaker Function, 
we obtain the transform 

oc 

(p) = P f {2xp)-i Wfc.m (2 xp) / (x) dx(2) 

0 

For 7c = i and m ± i when (2xp)"~i Wk,m (2xp) 
degenerates into Wc- get Laplace's Trans- 
orm, ’ 


We shall call </.»/' cp) as Whiltalau- 
Wfc.„r-transform of / (x) and / (x) the ovipluiii of 
(P) in this new transform. 


In view of the involved nature of the fune- 
tion(2xprI W/c,m (2.rp) as compared to tin* 
ponential function tiuunauus bas(‘d 

this generalised Laplace’s transform an* not so 
ea.y to prove. Wc* give, for the present . with - 
out proof, five theormn.s for this mnv (’altuilus. 

Theorem lA. If (p) is tlu* Whittakar Trans- 
form of /(X), thon(- 3 ,jJ^y <IL.. (;>) i:i the 


Whittaker 


Transform of j JCx). 


Theorem 2A. U .{,,.7 (p) and <;,>) ar.‘th.> 
W/.',„t -an(l WA:\»e-”transforms rf' f (x) and dt (x) 
respectively, then ^ 

/ -Mm (X) V- (X) (.,r) / 

r, " ' " 

This theorem may be ('onsicha-od as a Par- 
.^val Theorem in the ddusn-y of Whittaiun- 
Tran.sforms. 


Theorem IB. If (p) is the 
transform of f (x), then 

oo 

/ Cn, (X) 

r (S - m) /' (4 I -m.) 
2ZM.V~/c) 


Whittaker 



18 


Letters to the Editor 


Current 

Science 


2Fi 


r| + m, I - m. J / a-) 

L ^ ^ n 


Theorem 2B. If <;>''>» (p) is the Whittaker 
Transform of f (a:), and / (p) is the Laplace 
Transform of ^ (a:), tlien 

w (p) 4:V r ("V" 




5 , 

■ m 


5 -7 

2p 


1/1 (s) ds. 


Theorem 1C. If ((■"mCp) is the Whittaker 
Transform off (a:), then 

“ 1 (1 _ lY (p) 

00 

— p f (2xp)''i Wfc.wi (2xpa) / (^) dx. 

'J I 

0 

3 Theorems marked A are exactly similai 
in form to the corresponding ones in the 
theory of Operational Calculus, those mdi Ic- 
ed B have generalised appearances and give, 
as particular cases, the corresponding theorems 
of Operational Calculus, due to Van der 
and Humbert.^ It is interesting to note that 
the Theorem 1 C has no analogue in the Ordi- 
nary Operational Calculus. 

4. Special cases, besides the ordinary Lap- 
lace’s Transform, of the general transform (2) 
may be obtained by taking particular cases of 
Wliittaker functions. The following may be 
noted : 

(i) Kn - transform [Kn {x) denoting Bessel 

Functions of the second kind for imaginary 
argiunents] ^ 

(p) = (p/ v ' tt ) f (2a:p)i: Kw (xp) f (x) dx.. 

0 

This is obtained by taking k = 0 in (2). 

(ii) L^—transform [L/ (x) denoting general- 


ised Laguerre Polynomials]. 


4> 


ii-i n i- s 
± in 


(p) = ( -)« s ! p X 


00 

J {(2xp)^^ ^ L\ (2xp)} f ix) dx. 


9 

This is obtained by taking k - i -h i n H- s and 
m = ±in in (2) . 

(iii) Dn transform [Dn (a:) denoting 
Weber’s parabolic cylinder functions] 

^ = 2-i" p X 

00 

J D„ (2v'xp) f (x) dx. 

0 

This is obtained by taking k = in + i and 
m = ± i in (2). 

Department of Mathematics, 

Luclmow University, . R. s. Varma. 

April 6, 1946. 
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A MODIFIED DEFINITION OF 
PRO BAB 1 LITY 

Tin*; author ii' a r(‘C(‘nt p.aper* on tlu‘ dt^tinilioa 
of proliahility poinis out that tia^ Von IVhyso.s’ 
di'hnition of proI)al )ilil y, nanudy, tha( prol^abil- 
ify p is the limit of llu* .‘U'cpioiKM* s/n. as n. 
leiicls to infinity, wIum'o .s* is llit‘ niimh(‘r of .siu’- 
cc'sses in it trials, iiujiosos a rt‘strirtion on iiu* 
nunihtM* of .sticfcssrs in tti trials jaicci'tslinj’' a 
certain miinlxM* of n trials. If /< donotes Uic 
numlx'r of su(‘ct‘ss(‘.s* in at trial.*:, namely, from 
11 I Ith to llu‘ 71. : /mil, should li{‘ i)t*t\va‘en 
(■p - - 0 tn li aiui 'p ; c) ni llnpy 
for every a ^ * a,,, 'fhi.s has Ixxni dts’ived fi*om 

the fact that s/a -p and - p. It is ar/'.ued 

tliat sine(' ^ is a small (piantity, lh<‘ above rt‘-. 
striction implit's that a should li(‘ ludwcxm the 
narrow limits (p Cr/i and (/) | Ora; whereas 
a can talv<‘ any value from 0 ttj a/. 

It is .surprising, that tlu‘ autlior ha.s g.one so 
.far to g(‘t thi.s r(‘strie( ion, which is olwious on 
tlie face of the d(‘lhiition it.sidf. For zap (Usiotes 
the (‘xpiH’h'd numi)er of sitmunuri in ui trials, 
and when in is suniciimtly larg.t* n shouht lie 
betwecMi ittCp o and itt‘(p j O; this i.s true 
because' p is tin* limit of j'/ui as tn iiuulr. to 
infinity. It is not advisable' to conside'i* tlu' rn 
trials made aftt'r tlu' ath tri:d s(*parat('Iy. 
Either tfu'.v (’an he eoiasideri'd as two si'paratt' 
experim('nt.s or may be eonsidi'red a;: one' ex- 
rzerinu'nt of v | /a trials. Further wIk'u p is 
dc'llned as the' limit of s/a a.s a tt'nds to inlinity, 
it naturally mean:; that s sliould lie l)('tw(*en 
77 .( 7 ) O and a(p I O. It i:: ordy tiii.': iirini’i 
plc' that is r(‘V('ah'd (*v(*n in the cast* of tlu* 
7a. trials sucei't'ding tiu' hrst a trials; and 
shows that /e should lit' hetwet'u tii(p *) ,'uul 
7)i(p I «) when in is larges Tliere is notliing 

wrong in this. Tlu^ faed. that tlu' mimlx‘r of 
succ('.s.s(‘s p may bt' anywlu're from 0 to in in 
7ii trials, is (xpially tru(' in the ca.se* of the first 
7). trials and a (*nn take' any vahu* from 0 to a. 
This can nt'vi'r be* tlu' case. In fa<‘t the stat- 
istical dednition of probalulity showj; that 

s will not tak<‘ any random v;due from 0 to 11 
but will lie betw(‘i*n a(p r) and 71 (/> { ') ; 

or even a will lit' hetwi'en tuip t) aiul 

7a.(p-j «) when in is largt*. W)u*ther it is the 
first n trials or last ni. trials, iht' sanu' principle 
holds ; the cpiasi-Iinnt dt'flnition introduced in 
the above paper is only an unwanted Imrdt'n 
on a pure, simidt' yet iirt'eise dethution. On 
the other hand if it is conceded that /< ean vary 
from 0 to in (i.c., s can takt' any valiu' from 
0 to 7i) and recognise' the possil)U' randomness 
of the number of successt'.s, we can immediate- 
ly close all our books on actuarial science, stat- 
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istical distributions including statistical mecha- 
nics and enjoy peaceful rest. 

Mysore, V. S. Ananthachar. 

September 21, 1946. 


1, Theories of Probability^ by Jagit Singh, p. 257. 
Sanhhya^ April 1946, 7, Part 3. 


A NOTE ON THREE NUMBERS IN A.P. 


1. In what follows A-G.P. stands for Arith- 
metico-Geometrical Progression, and I.R. for 
Indicator of Ratio of A-G.P., which means the 
common ratio of the component geometric se- 
ries of A-G.P. 

2. Lemma . — If a, b, c are in A.P., then a, 

ah a- 1 • A 

are also in A.P. 

c ’ c 

c, b, a are in A.P. (given). 

Multiply each by the same number ^ the 


result follows at once. 

3. Theorem.— 'Any three numbers in A.P. 
are also A-G.P. having I.R. equal to the quo- 
tient obtained by dividing the third number 
by the first, provided neither the first nor the 
third number is zero. 

Let the given numbers in A.P. be a, b, c, 
where a 0 and c ^ 0. 

These numbers can be written as 


a, 


ah /c\ of /c\- 
c \a/’ c \a/ ' 


( 1 ) 


which can be obtained by multiplying the 
corresponding terms of the following sets : 





(3) 


Clearly (2) is a G.P., (3) is an A.P. (Lemma). 
.*. (1) is an A-G.P. having - as I.R. 

Hence the theorem. 

T. I. College, 

Qadian (Punjab), Abdur Rehman Nasir. 

December 7, 1946. 


FURTHER CONSEQUENCES OF THE 
‘^ACTIVATED LAYERS' POSTULATE 
IN THE MECHANISM OF THE 
LIGHT-EFFECT 

§1. That the light-effect Ai a reversible and 
(sensibly) instantaneous current-change, on 
irradiation from extreme red’-i to X-rays, 
of chlorine and a number of other gases and 
vapours, is (so far) observed with semi- and 
full ozoniser discharges, suggests that a di- 
electric surface is necessary for its occurrence. 
The ozonizer (Fig. la) is equivalent to a com- 
pound condenser, consisting of three serial 
capacities : Ci and C.^ are associated with 
the inner and outer electrode walls respective- 
ly ; the annular space filled with the gas 
represents the third, C As illustrated by the 


generally low dielectric constants^ 

is the smallest capacity; ancl is . y 

chM d«.™t .< i 


applied to the system.^ 


Ftg. 1 (Or > 




due to the inner and outer annular wallN mjty 


be denoted by Cw, defined by ;=r“ 


1 

C, 


I 


At 


the ‘threshold potential' the ftas brvalei 

down as a dielectric; the correspendiiuT ('a 
may, therefore, be treated as a roni It'U.srr 
sliunted by an ohmic resistance, R// ; this rep- 
resents the inverse of conductivity jnxHluc'tMl in 
the gas due to ionisation by collision under 
field due to V. 

§2. The instantaneous i in tlio eirentii m ly 
be denoted to a good approximation by. 



iLSf + 


V 






1 

Rp 


1 


f 


(i) 


where 2f represents not only the frtsiutnn’y 
of the A.C. supply and its harmonicas imt also 
those produced under electrical cli.sc’hiu'Kn in 
the annular space due^>'^*^>- to V. ‘'Liu*' Uijhf 
effect Ai is observed at constant V ; thn ror 
responding circuital inductance I.. dc>t\N nui 
change sensibly. It follows, thereforcs fr<»m 
(i) that the production of, e.g., photo-.clinuiur 
tion At implies an increase of ; that In, de- 
crease of the ohmic or the conduction cairrcmt ; 
or/and. decrease of either or both, tlic c'apa 
cities Cio and Cg , due to the annular wuitl-: and 
the excited gas, respectively In a r.inui- 
ozoniser, the capacity Ci is absent; it procUua'r:, 
however, a comparatively large — /\i (as nhii) 
+ Ai under appropriate conditions infra 

para 4). That a preponderatingly large plioto^ 
change, e.g., increase of might mask a 
sible variation of either or both and C /in 
a sense opposite to that contemplated in the 
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above deduction, inz.y a decrease, requires 
further investigation. 

Below Vpt there is no ionisation current in 
the gas,-^’‘ i.e., is infinite. The non -occur- 
rence of the licfht-cffcct bclow-*<''"' V,,, de- 
spite intense irradiation in the ultra-violet' ^ 
and oven X-rays,'^ suftffosls from (i) that 
the above capacities are not altered sensibly 
by a mere optical excitation of the gas. The 

term f is small at low V ; and sen- 

sitive to change with a corresponding markt^cl 
effect on ~ -Ah It follow's, therefore, that i*ela- 
tively, - %Ai should be low (numt'rically ) at 
large V, subject to the assumption tliat C«. !s 
not affected sensibly ; tliis deduction is in 
accord with the generality of the results in 
these Laboratories which show that -- %Ai is 
a maximum near and deci'cascs thcrc- 

after.'-’ii 

§3. A possible mechanism was developcJ 
previously for the decrease by light of 1/R,; 
the ionisation current, from a consideration of 
the coiTcsponding behaviour of the (electri- 
cally) excited gas;h“hi,i“ consider- 

able electron aninity, e.g., about 4-8 volts for 
normal Cl, and greater if excited."- An as- 
sumption was 11*1 en made that a photo-electric 
emission from an activated electrode layer (s) 
in cbmamical equilibrium with the gas phase 
is a primary reaction the conversion of 

these photo-electrons into slow moving nega- 
tive ions due to the electron adinity of the 
excited medium should reduce i, as in the 
space charge effect. That the numerical 
decrease of — % Ai in various gases is as 
Cl.> > Br... > L., HCl > O 2 Air > Ho > No, Ne; 
and the increase in the normally low •— At in 
air duo to traces of impurities as Clo>Br„>I.>, 
which is also the order for their electron 
affinity, receives a simple explanation, Franck 
and co-workors, especially Compton, have 
argued that 'exntatio7i' of even metallic and 
rare gas atoms increases appreciably their 
electron affinity. Anticipated from these con- 
siderations, appreciable —A'i has actually been 
observed by the author in vapours of alkali 
metals (e.g., over 30% in potassium vapour, 
near V w; and by Prasad in these Laboratories 
in mercury vapour; has been more 

than suspected in other similar systems which 
previously failed to show it due to limitations 
of the available detector. Being formed on a 
dielectric surface, this layer might contain ions 
of both signs (vide infra 'para 4) ; their electro- 
static and inductive influence on the ions and 
molecules in the gas phase, modifies the annu- 
lar capacity C ^ distinctive of the normal 
A photo-electric emission from 
this electrode layer entails a capacitative 
change'“h-t'^ in (and, therefore, a phase- 
shift) leading to the light-effect — At 
from (i). This postulate of an electrode 
layer''“*''t4 ig found useful in interpreting 
results for the 'c'cro order’ discharge reactions"'-^ 
and of a new type of a wide-spread Aperiodic 
under certain conditions of elec- 
trical discharge, (a) Prolonged 'aging’ under 
the discharge ; or/and surface ‘impurities’ 
should affect the ‘work function’ determining 
the behaviour of the electrode-layer;' 2, 13,4 and, 
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therefore, magnitude of tlie eorresponding 
aperiodic e/f(‘er’'-'* and especially --'Ai'‘* 

(b) Also on this view, the relative - -Ai shoiild 
inci-ease (nuinerically ) by increasing ceteris 
paribus tlu‘ surfnc'e area in tlu' mxeited system'. 

(c) On the otlier hand, use of high potentials 

and especiall.v heating would (‘aust' irreversL 
ble desorption and depolarisation of the ions 
and other iiartiek's constituting tiu^ sinni-gas, 
oleetrodi' layt'r ; these would instabilise " it,' 
and therefoiHN rtHluee the eorr(‘sponding -- /\i 
and ah'o tlu' '}}(ni(>dic c/feef.'.*.' These 

predictions (i,b,c are fully boiaie out by experi- 
mental results. In - Ai tlu‘ niininnim time- 
lagr,.7.*.M;; remai'kably small, of th(‘ ordca* of 
a mici'o-second or even less. It is not unlike 
the ‘lelaxation time’, ns siigg:esled particularly 
by the production of an appr(‘c‘ial)lc - A'i 
imder ILF. dir.ehargc. This indicates that 
compared with tlu' ‘/^^'riodic cffi'ct’, .--.At 
originates from a more edennentary and rt'versi- 
ble light-action such as, c.g., an ionic (‘xchange 
or/anci orientation bt'tw(Hm the* (dcctrode layer 
and .^pnee charge in tlie excited gas. 

§4. It is signilieani for the general mechan- 
ism of th(' ligbi-cffect phenomtmon that -■ Ai 
is much wider ('ccninamt than llie i)ositive (dTect, 
•1 Ai. The latter, howevt'i*, is to b(' anticipated 
from tiu' grc'nh'r probability of photo-ionisa- 
tion of pre-excited partiel l.argt' }■ Ai 

has boon observcxl'-'*' in numerous cases under 
iirsufliciently und(‘rstood conditions such as, 
special coating matc'rials on th(‘ angular walls, 
c.g., nrlth KI.j | KT mixtin*(\ vapours of iodine, 
phosphorus and sulphur. An abnormal wca’k- 
ing of a metal oxide type' (k'teetoi’ ; spon- 
taneously, aftr-r long ‘agiiu*’ at a constant V 
in a semi-oxonlser (‘xcitation, e'tc.; a Urtn np- 
pli('d V would api^ear to favour { Ai undeu* 
these conditions. A posit Ivi^ ('{Te'ct is also ob- 
.•^(‘rvc’d (‘specially iinda* lu'avy inputs to a 
triod(‘, tetrode and pc'niock'. Ti\<‘ i)holo-(‘I(‘ctric 
action is a.ssumec' to Ix' fundanumtal to tlie 
geaieral li(}ht-<djcct nu'chanism (vide §. 3 1.3 
From (‘(Illation (i), 1 Ai imi)lii‘S (subj(‘(‘t to 

th(' a.ssumptions discussed in an iiirrruse of 
t^^‘ conduction {’unamt 1/R,„ or/and of tht‘ c'apa- 
citics ",/.and C,j. Th(' (‘l(‘ctrod(‘-lay(‘r rm ch.an- 
ism suggi'sts that |- Ai niay ht* atlril)uli‘d to 
an oni.'-'sion of tlu‘ positive' ions under light, 
which comparatively is h'ss frc'ciuent than the 
electronic emissl»n. Thi' author’s tinding, that 
the high frequency region of i is the chief 
scat of the light effecC'^h^^ lias now bei'u sub- 
stantiated by nunu'rous ri'sults over a wide 
range of conditions of excitation and delc'c- 
tion. It is of considerable intc'rest, tlierefore, 
to record heri' the obs(‘rvation of over 40 per 
cent, positive efTec't reprodiudblc' ad. libitnvi in 
chlorine with but ordinary li/ffit> nnider H-F. 
excitaiinn 7iear \L/i\ and also at loie frecpiency 
cxcilaiionj when the relative surface is multi- 
plied by introducing powdered wall material 
in the annular space ; this wa.s suggested by 
the marked significance to the lighLcffect 
phenomenon of the solid-gas interface and 
its immediate neighbourhood in the gas 
phase.’’ i^hth both these modes of exci- 
tation fup to a limit, §2), a larger V reveals 
the more famill'm — At as large as 40 to 70 
per cent, current decrease ; the transition 
-f- Ai ^ ~ Ai is potential reversible ; near the 
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special case — 0, the system 
cially under excitation, a 

inst ability. 

Department of Chemistry, 

Benares Hindu University, 
November 13, 1946. 


shows espe- 
characteristic 

S. S. JOSHI. 


1. ] osh\, Presi Jddr., CJiem. Sec,, Indian Sci. Cong., 
1943. 2 — , Proc. Indian Acad. Sci., 1- 45, A22, 388—9 . 
3. — , Sci., 1939, 8, 584. 4. — , ibid., 194U,15, 281. 

5^ — 1945, 14, 3'). 0. — , ibid., 1944, 13, 253. 

7. Nature, 1944, 154, 147. 8. — , Set , 

1945 14, 67. 9. — , Proc. Indian Acad. vS'«.,.194o. A22, 
225. h'. Joshi and Lad, ibid., 1945 A22, 293. 11. , 

Curr. Sci., 1945, 14, 317 ; 11^. — , ibid., 1944, 13, 278. 

12. — , Proc. Indian Sci. Cong., P/iys. Sec., Ab-^t 26 
(1946). 13. —,ibid. (comnaunicated j. 14. , Citrr. 

Sci., 1946 14, 175. 15. Joshi and Oe^huM'^h, Nature, 

194^ ^55, 483. 10. Deo, Proc. Indian Acad Sci., 1945, 

A21,’ 76-80. 17 Prasad, Nature, 1945 155, 362. 18. 

Tivvariai d Pra>ad, Curr. Set., 1941, 14, 229. 19. Das- 

Gupta, .S' A and Cult , 1945, 11, :^18. 2i). Sahay, Curr. 

Sci.. 1945 14, 122. 21. Deb and Ghosh, Sci. and Cult., 

1946,12, 17. 


While seeking for the origin of the turning 
moment on suspended bodies which have only 
a shape asymmetry but no dielectric anisotropy, 

it has been found that 7 ^ 1 ^. is the same for 

rectangular pieces of glass, ebonite and lead, 
provided the shape and dimensions are kept 
constant. I is the moment of inertia of the 
body about the axis of suspension, and V is 
the applied voltage. From this observation, it 
is to be concluded that the turning moment is 
due to an asymmetric distribution of the accu- 
mulated charge on the surface of the suspend- 
ed body and not due to the asymmetry of the 
field within the body or to the dielectric nature 
of the body. 

In the magnetic case, where there are no 
surface effects and where the difference in the 
internal • fields arising out of demagnetisation 
is very small, effects analogous to the above 
cannot be expected. 

Department of Physics, 

Andhra University, 

Waltair, D. A. A. S. Narayana Rao- 

December 16, 1946. 


ASYMMETRY OF SHAPE AND PERIODS 
OF OSCILLATION IN 
ELECTRIC FIELDS 

Krishnan, Guha and Banerjee'"- showed that 
the period of oscillation of an isotropic ^ body 
suspended in a uniform magnetic field is not 
appreciably affected even when there is a con- 
siderable asymmetry of shape. Different results 
are to be expected in an electric field. In 
accordance with such an expectation, the fol- 
lowing int=resting observations have been made 
by the author. 

The period of oscillation of a rectangular 
glass plate, with sidss in the ratio 1 :2 and 
suspended by a silk fibre about an axis per- 
pendicular to the plate in a uniform electric 
field, is determined at various field strengths. 
A definite relationship between the period and 
the fiEld strength is found to exist. 

The period, provided the torsion of the 
fibre is nil, may be expected to be inversely 
proportional to the voltage employed for ob- 
taining the field bstween two parallel plates. 
If there is a finite torsion of the suspending 
fibre, which is the case in the experiment con- 
ducted, the period may be corrected for the 
torsi on by forming a quantity T' equal to 

T and T„ are respectively 

the periods in the field and out of the field. 
T'’ is found to vary inversely with voltage.. 

Graphs between and the voltage, obtained 

in several typical experiments with rectangular 
bits of glass, are found to be straight lines. 
It is also observed that T' is the same whether 
the voltage applied is a direct or an alternating 
one. 

The results are now published with a view 
to draw attention to the fact that this depend- 
ence of, T' on voltage applied between two 
fixed parallel plates offers a simple method of 
measuring voltages. Though it takes some 
time for making such measurements, this 
method has the advantage of using very simple 
apparatus available in any laboratory. 


* P/til. Trans., A, 1933, 231 235. 

MOLECULAR STRUCTURE OF CH3CN 

If the C — C=N chain in CH^CN is linear, that 
is, if the molecule is axially symmetric having 
a three-fold axis of symmetry, it should give 
rise to four totally symmetric and four doubly 
degenerate vibrations. All of them would be 
Raman-active. If the chain is not linear, each 
degenerate vibration splits up into two so that 
we should expect twelve fundamentals which 
are Raman-active. 

The Raman spectrum of CH.^CN has been 
studied by a few authors. Ten Raman lines 
have been recorded. The number of the ob- 
served Raman lines alone will not help us to 
fix up the structure of CH.tCN molecule. The 
polarisation data are essential to decide the 
structure but they are not available.' 

The author has undertaken the polarisation 
measurements of the Raman lines in CH.^CN. 
The usual condenser method of illumination 
has been used and a properly oriented Wollas- 
ton double-image prism placed in the path of 
the scattered beam enabled us to photograph 
the horizontal and the vertical components 
simultaneously. The polarisation measurements 
of six Raman lines have b?en made. The re- 
maining four lines are extremely weak and their 
polarisation characters could not be studied. 
Four lines at 920, 1375, 2250 and 2940 cm.-' 
have been found to be well polarised. They 
can be taken as the four total symmetric lines. 
Two lines at 380 and 3000 cm.-’ are depolar- 
ised. The observed polarisation characters of 
the. Raman, lines in CH.tCN are strongly in 
favour of the symmetrical model. 

Details will be published elsewhere. 
Department of Physics, 

Andhra University, 

Waltair, K. Venkateswarlu. 

December 9, 1946. 

1. rierzberir, Infra-Red and Ramin Spectra of 
Polyatomic Molecules, p. 332. 
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BORIC ACID AND THE O-HYDROXY- 

CARBONYL COMPOU N DS \ MELTmC 
POINT CURVES 

It is well-known that boric acid exerts remark- 
able eilects on the optical rotation and electrical 
conductivity of aqueous solutions of pi)lyhydi*ic 
alcohols, phenols and hydroxy acids such as 
malic, tartaric and salicylic acids. As an 
explanation, compound formation has been 
assumed by van’t Holt, Boeseken and others but 
complete and satisfactory evidence for this 
view has been lacking', the chief dilliculty bein;ii 
isolation of compounds which under^^o hydro- 
lysis very readily. Bancroft and Davis' explain 
the well-known increase in acidity, of an aciue- 
ous solution of boric acid on the addition of 
glycerine, as due to an increase in the ionisa- 
tion, the ionising power of aqueous glycerine 
being greater than that of water. For a critical 
account of the large amount of literature on 
the subject, the paper by these authors may be 
referred to. 

Of the large number and wide variety of 
o-hydroxy-carbonyl compounds available, v)nly 
salicylic acid has received attention so far in 
this connection. There is evidence to show 
that boric acid reacts with o-hydroxy carbonyl 
compounds in the presence of a dehydrating 
agent, producing complex chelate structures 


io.st. Stackelberg, el a I.™ repoii 170'' C. for the 
ortho-acid. Melila and Kanlak^^ rectmtly cal- 
culated the melting point of t}u‘ orlh()-acid from 
tlie data obtained by tiu in for melting {joints 
of mixures with /ihJcosc\ galactose and tar- 
taric acid. Tlu'ir values arc Hin’l), 170-5 and 
IdO-ir'C. rc'spc'ctivtOy. 'riu‘ c'onsiderahly low 
value obtaiiK'd in tli,' last (‘a.s(' is ascribexi to 
compound formation. By melting lht‘ boric 
acid in a corkinl tc‘s(-{ubt‘ and ckd.t'rmining the 
m.p. of tlu‘ powdiMHMl nu‘lt w'e obtained 177" C. 

Mixtures of boric acid and tlic orgai\ic com- 
pound in known {)i-nportion.s weiT‘ {)r(‘pared by 
weighing tiu‘ two compoiu'iiLs in ignition tubes, 
scaling olf the tubes and luxating; tlu* tul)es 
gradually in a sulphuric acid or /dyccn-ol bath. 
In all castes cxcx'pting 2~acctyl-l naphtliol, there 
was tm initial lowc'ring of tlu‘ nudting p(rmt of 
boric acid. Tlu' nuOts wc'fe (phckly powdered 
and tlu‘ melting points tak(‘n. 

In the following fal)U‘, the maxima tempe- 
ratures and molecular I'atios eorr(‘S])onding to 
them r(‘a(l out from the g:i‘aph;: constructed arc 
shown. 

Surprisingly epou/th th(‘ last compound caus- 
ed an initial risi‘ in tlu‘ m(‘lting point of ])oric 
acid insU'ad of tlu‘ usual lowc'ritig on addition 
of tlu‘ substance. Fvid(‘nc(‘ for rom|)ound for- 
mation is indi('at(‘d in tlu^ (‘urv(‘s. Th(^ mole- 
cular ratios, liow(‘V(‘r, indicaU^ that the matter 
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Molecnlai latios 


Compound 

M.r. 

Max ini a 



rS 


°c. 

‘’C. 



(U 

CO 




Ihnic acid 

( 'oinjuiund 

1 

Resacetophenoiie 

M3 

190 

•1 

1 

2 

Gall acetophenone 

171 

195 

\ 

i ‘ ) 




182 

<>> 

’ 3 1 

3 

Kesorcylic aldehyde 

135 

199 

3 

1 

4 

2“ Acetyl-l-naph thol 

192 

220 

3 

I 


which exhibit prominent colour clianges or (luo- 
rescence. Mention may be made of the work 
of Dimroth,- Feigl,-' Neclakantam' and others. 
The present authors have, therefore, under- 
taken systematic investigation of compound 
formation with them. 

As the first part of the iitvestigation, the 
melting point curves of boric acid in the pre- 
sence of some o-hydroxy-carbonyl compounds, 
which were synthesised for this purpose, have 
been constructed. The determination of the 
melting “point of boric acid itself is complicated 
by the fact that it readily undergoes dehydra- 
tion. Apparently this is responsible for some 
contradictions in literature regarding its stabil- 
ity and melting point. Philbrick and Holm- 
yard*'* state that at 100“ C. or a little over, boric 
acid forms the meta-acid, at 140° C. the pyro- 
acid and the anhydride is obtained only by 
strong heating. Hackspill and Kieffer,'' on the 
other hand, state that the ortho-acid is stable 
only up to 90° C., at 100° C., the decomposition 
is explosive and 95 per cent, of the water is 
lost forming boric anhydride with a little water 
Of adsorption and at 250'’ C. all tho water is 


is m()r(‘ complicated. Furtlua' invt\stigation is 
iti pr()gr(‘s.s, 

Iv. Nkki.akantam. 
S. Narayanan. 

M. V. Si TARA MAN. 

Di'partnumts of Cluanistry, 

Andlira University, Waltair, 
and 

Pn-sidency Colk'gc, Madras, 

Deceinber 21, 1941). 


1. llmrioft an<l Davis, /. /'//r.r. C/n'm. n):iU, 34, 2 179 , 
2. Dimroih, <•/ 1921, 54B, 3020; Annakn, 
1925, 446, 07. 3. Fclgl and Krunjhol/, 

1929, 77. 4. N’cclakantang rt al.^ Pror. 
hid. Arad. Sr., 19-13, ISA, 304. 5. lOIilhrii'k and llolin- 

yard,.r-f 7rxrdh>(d' (f/' /nar^arn’r and I'hrorrt ical Chnnistry, 
1941, p. 481. 0. Hackspill and Kicffc'r., CJirm. Ah, 

1931,25,258. 7. StackttlljtM'g fY Arir. P'rr/nkd/rmir, 
1937, 43, 14. 8. Mehta and Kantak, Cutrrnt Sciencr, 

1940, 15 , 129. 
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ELECTROLYTIC HYDROGENATION 
OF CRE30LS 

Bancroft and George^ have shown that the 
hydrogenation of phenol at a platinised-plati- 
num cathode is not an electrolytic process and 
is probably the result of oriented adsorption of 
the phenol molecule, the platinised-platinuni 
acting as a source of hydrogen. It was thought 
that a study of the hydrogenation of the three 
isomeric cresols under the same conditions 
would throw greater light on the mechanism 
of hydrogenation at the cathode, besides reveal- 
ing the influence of substitution on the process 
of hydrogenation. The results obtained in the 
course of the study not only supports the view 
of the authors referred to above but also shows 
that the extent of hydrogenation is dilTerent in 
the case of each cresol as could be seen from 


the results given 

below : 


Ci— Cresol 

1 

Xi\- Cresol 

1 X)- Cresol 

33-5;% 

41% 

‘>. 1 . <>/ 


(1/20 gm. mol. of each cresol was hydrogenat- 
ed in a porous pot in 22 per cent, sulphuric 
acid with vigorous stirring, the C.D. being 
4 amps. /dm.- The theoretical quantity of cur 
rent, 6 F./mol. was passed in each case.) 

The maximum yield of hydrogenated pro- 
duct is obtained with m-cresol. The variation 
is due evidently to the influence of the position 
of the methyl group on the oriented adsorp- 
tion of the cresol molecule on the clcctrocic 
surface. 

The hydrogenated product was found to be 
a mixture of methyl cyclohexanol and the cor- 
responding methyl cyclohexanone. Analysis by 
Bennett and Donovan's hydroxylamine method- 
showed the product in each case to contain the 
proportions of ketone indicated below : 




An entirely different effect was noticed when 
a cathode consisting of a mixed depo.sit of 
platinum and palladium in equal proportions 
was employed. The results arc summarised 
below : 


o~ Cresol 

m— Cresol 

Ketone % 32-8 

50*0 


o~ Cresol 1 

111— Cresol 

\}-Cresol 

Total yield of 25% 

.32-9% 


hydrogenated 


j 439;, 

product 



Ketoiie% 65% 

80*1% 

02-7% 


black catalyst. 'I'hc h ytinig.c'nat am .it !1 
plaliiii.st'd-plat inuin caUHidt* i;: Munl. 

It is, tlu‘r<.‘f(ir(‘, to lu‘ concludisi that thr h>iin 
genation is purtfly catalytic, and n<»t cicetr* 
chc'inical. 

Dcparinu'nt of ( ’luani.st i\\\ I\l. 

Frt'sidi'ucy C'olhju*. V. \'. \ .. 

Madras, 

December 18, 

1. llannoft, W, 1). , .ind ( h i A, {!., /"k. - 

A/rz/vr/aw. IDItO, 57, hi-hic n, 

Donovan, lA K., PJ It, 47, J Ut 8. Wiv- ji, D 

and Hciton, A. L. , Ibiil. .Sc., i'httn., 71H‘. 


AN EQUATION FOR THE VlSCOSUrV 
OF NON~IDEAL IJQUIl) MIX'rURIsS 
An (‘(jiialioii (Uwclojicd (»n the ha.-a.-; of Nfutuu 
Fricn<r.‘d Rlu'oclmr, in which ac<’(»unl ha-: hr<*n 
taken of Uu‘ chati/fc in dtairity tu'ctinnc' 
mixing two ii({uid::, ij; found to r«‘prc\cnl ,‘.a(r. 
fact.orily (he vi,‘‘co‘iity variation id ncu nt«‘al 
Ii({ui(i mixtures with tludr riJinpo.at ton. ‘The, 
may b(‘ statc'd a.s : 

J /..A , , I 


where V, i> (leiKiie vi.'ife.'hl.v mil ili'tiNify ul iiii>i 
turt' ; i)|, /), and >)... yi.. the ■.anii‘ qu.uitilie:. fur 

i V M. -t t 
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mation of ketones during the'^KSenaUon^^^^^^ 

cresols in the liquid phase LinlTMinum !!“■ 
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'^J'ho equation I’oprosents data on a iiiinihi,‘r 
of non-ideal Iv’nary mixtures-"''- ‘ (sliowinii 
dillerent types fit eurves) quit? satislaetorily, 
as wiJl 1)0 apparent from a pcaaisal of Table I 
whieii e'ives data for typical castas of j.';oo( 1, fair 
and bad fits. In some eases, the equatio’i 
a;Ln‘('cs witfi data wiliu'n miieli closer limits 
than other equations (Melicod,* wSpellsr* Srini 
vasanl’). Thus, for the renearkahly non-ideal 
mixture ethyl alcohol- wai.er, \vhic‘h is not 
satisfactorily represented by any equation, the 
maximian divergence with tlio present equation 
is 9-7 I )er cen t . . as i n st 1 tMb UM and bS d ) 

per cent, for the other equations mentioned. 
Fig. 1 shows grapi)iieally tlie pt'rcenlapie diver- 
gence fi'cm experimental values (for each 
oq;uatIon) plotted again.st c‘om'i)osition of thi‘ 
mixtin*e and the curves clearly demonsti-aU‘ 
the superiority of the present equation. 


Tabli-: 1 


WeighL' 
per cent, 
(iirst coin- 
puiient) 


I )ei)sUy 


V 

t] (('all'll- 

t<.)l).servt‘d) 

hUwl) 


IN'i cent, 
(lifft mice 


Good lit: l’yi'Hline'l>f.n/,tuu.: : Gurv(; :dtu()s( linear: 
m - 0 . 


0 

I -5 
Id) 
0-0 


0 

0-87374 

(Noonoos 

0 •00(1038 

39-73 

0-01444 

0'007I(;9 

0-01)705:) 

no -35 

0-93465 

0-007726 

0-0()757i) 

70-04 

().055().| 

0-008345 

0*008261 

80*77 

0-00600 

0-008601 

0-('{)83(i7 

UK) 

0-07832 

()• 008775 

0-008775 

Fair fit 

: : Pyridine* 

I'dliyl alcol; 

ml : (.’urve s 


iriinir 

num : w ~ • - 

- I. 

0 

0-70037 

0-011532 

0-011532 

20-02 

0-84317 

0.0103.10 

O-OIOO-M 

40-97 

()-SS-M9 

0-009591 

0.1)14)136 

61). 07 

()• 92418 

()d)()^7‘)2 

()-('()‘)()77 - 

79-06 

0 -94564- 

0 0 3773 

0-()()91()7 

100 ^ 

0.07vS32 

0-008775 

()-0()8775 

Bad fu 

t : Kthyl ah: 

olml-Watei 

■ : (2 urve sli 


tna.xii 

limn : /// - i 

> 

0 

0- 99973 

1 

C- 01 308 

0-01308 

10 

0-98393 

0-0217!) 

0- 01 967 

20 

0-97252 

0- 03 165 

0-02901 

30 

0-95977 

()-04''5() 

0-03833 

40 

0-04238 

0 0430') 

0-04278 

50 

0.92162 

0-04 180 

0-042(12 ” 

60 

0-80927 

0 •03770 

0-03822 ■ 

70 

0-87602 

0-03268 

0-03315 - 

80 

0-85197 

0-02710 

0-0273 1 

90 

0-82654 

0-02101 

0-0211!) 

100 

0-79784 

0-01406 

0.01466 


0 


0 

L>-{) 
-I -7 

0 


0 

0*7 

8.2 

5.3 

2*5 


()'8 

O-S 

0 


no xxs c: 4 uau.uxi .cangcs n< 
tween -f- 4 and — 4 in the cases examined ar 
is 0 for mixtures showinf? almost linear c 
slightli' sagged curves. The correspondin 
constar.'t in Srinivasan’s equation as.sumes vci 
high values, varying from |- IG to — 18-5. / 


c(*inpared {o Ah’Leod’s 1 wo-con.st.anl equation 
t{u‘ p»-cs-euf equation ha;; one constant only. 
(7nlral K’csearch Station.' 

Dc'pt. of Av.ric-nll lU'c, 

Jdisa, A. S. ( ’ll Aci{A\ AiiTi. 

NOrrutlx*}’ !, Hrp;. 


1 . N(-.\ioi\ I'run-i, fi', taiiq i.so, i!i 2 

and (<» /, X A .S,'. . lUU/, l!)|, 1728 

11)12, 101, bllU). I, M- I.. 7 

iu2:{, 10. 17. f). .sp iis, Av,.’., 1 '.);t. 32, 

v.ih.an. y. S,>. I'.Jd;). 10, 3 ) ». 

1 lii'-i Wiulv u.i-i d'ttic ill ilic {'limur.il 

S( itMu t- ( P.itn.i. 


- 2 l)uiis{.ni 
. 3. n.ikcr, 

.S'f',-., 

'<). r>. Srini- 

1 ..ll )i )i .itory 


A SIMPLE INIOXPENSIVE HAND 
MICROTOME 


In (‘xiH‘riments on suction pressure, peianea- 
hility mid raU‘ of ui)tak(‘ of salts and water })y 
})Iant cells ust‘ is often made of thin discs of 
potato tuber, carrot, etc.' >■■■•• It. is esr.ential to 
miuiini/e ilu* tiim lac, necessary for tlu‘ ditfer- 
iMit layers of eetls to reach the .same stage of 
water U])take by nsine, ;;uirieient ly thin discs 
of uniform ihickiusss. 

In tlu' cour.se of work on the oxidation of 
potato l.ubei's at, this Institute a simple hanch 
mierohmie illustrated iu Fig, I was develoiiod. 
It <• 011 .'- i.sts of a <’ork“I)orei\ !• :! cm. in dianuder, 
littid with a g.lass pluiu’.<‘r which is calil)rat- 
('({ into Id) mm. marks. 'Ptu' scale is drawn 
on a i)ie(‘e of pap<M* and introdiiec’d into the 
glass tul.,)e. Mett(‘d paralTm is Hum poiUH'd into 
tlu* tube to hold it iu position. 

In order to op(‘rat(‘ tlu* apparatus tlu* g,Iass 
plun/d'r i.s I'cnioved from Hir (oi-k bort'r and 
a symimetrieal cylindi*!* of potato tubi‘r is 
boiuul out. 'riu* plunger is tlu*ii intia duced 
into tlu' (*ork-bo!*er and i,)uslu.‘d s.ulheient- 
ly in^ to make (’ontaet with the towest 
end of the eylindei* of potato tub. a* eoritain- 
(‘d in tlu* eork“boi‘er. Tlu* pluiigc*r is now 
pr()sseci in so that the* ('ylinder of potato tuber 
juts out at the uur>er end of tlu* bor<‘r. A 
shar]) black* is lu.'ld in lev(*l with the* rim (jf 
the eork-bor(*r and witli a (luiek horizontal 
swec'p a dis(‘ is (‘ut from the (‘Xpu.‘:(‘il (*ud of 
the j)otato eyrmck‘r. Fir.*:t two or ibr<*e cut- 
ting's arc* disc'ardc'd as tlu* discs art* likc'ly to 
fje unevem. d’lu‘r(*aftc*r the* pliingc*r is prc*.ss(‘d 
in g(*ntly 1 mrn. at a tinu* and di.scss arc* cut. 

Mc’ati frc'sh wc*ight i)er di.sc in mj'. i.s g.iven 
for si.x (*xpc‘r’inic*n(s (<*ach with 29 di.sc'.s) in 
table* bc'low 


Mean vungJit. 
ExpL No, 

1 

2 

3 

4 

5 
() 


per disc (/Of/.) 

Disc ivt. 

142 

i3(; 

128 
HO 
1 28 
122 


The agreement appears to lx* fairly good. 

This apparatu.s lias the following advantagc?s 
over a standard Ifand-microtomc which is gc'iie- 
rally usc'd by >'esearch workers engaged on 
problcnns of {permeability aiut absorption and 
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accLirDulation of solutes by living plant cells : 

(i) It is simple and inexpensive in design ; 

(ii) in the case of a hand-microtome the soft 
tuber jnaterial will have to be either unsup- 
ported or mounted in pith which often leads 
to uneven cutting. The cork-borer Used in 



this apparatus, on the other hand, gives a good 
support to the material during the process of 
cutting discs thus ensuring a fairly uniform 
surface. 

For the above-mentioned experiments it is 
of course necessary to have as thin and even a 
disc as possible. The ideal condition would 
be to have onlj- one layer of cells as pointed 
out by Baptist. It is, however, very difficult 
in practice to achieve this without injuring the 
cells. The difficulty is obviously overcome by 
cutting discs having four or five layers of cells 
which have been foimd to sufficiently mini- 
mize the time-iag necessary for the different 
layers of cells to attain equilibrium,. 


As use of a razor or a razor blade is com- 
mon to the present arrangement as well_ as to 
any standard hand-microtome available in the 
market the uncertainties of the personal fac- 
tor are likely to affect the evenness and 
contour of the cut surface. This constitutes a 
serious drawback in instruments of this nature. 

This defect can, however, be remedied by 
making use of a mechanical device for cutting 
sectiojis. Attempts are being made at^ this 
Institute to make a hand-microtome with a 
mechanical device for cutting sections. 

In the meanwhile it is hoped that this sim- 
ple device will prove useful to research work- 
ers as well as tc teachers for practical demon- 
stration work in physiological laboratories. 

Division of Botany, 

Indian Agric. Research Institute, 

New Delhi, J. J. Chinoy. 

December 5, 1946. 


1. haptist, E. C. D., A7in, Bot., 1935, 49, 345-66. 
2. Stiles, W., Permeability , London, 1924. 3. Steward, 

F. C., Protoplasma, 1931, '15, 29-58. 


A MICRO-GLASS ELECTRODE FOR 
pH DETERMINATION 

have been made from time to 
time to construct glass electrodes of suitable 
designs. They, however, suffer from serious 
disadvantages such as difficulties in cleaning 
and filling, leakage paths necessitating thorough 
insulation, requirement of 20 to 30 ml. of 
liquid of unknown pH, high resistance of the 
system, etc. Claff- has recently devised a glass 
electrode for determination of pH of small 
quantities of culture media. Great care has 
to be exercised in preventing air bubbles from 
vitiating pH measurement with such a glass 
electrode. 

In the course of physiological work on soil- 
plant growth, a need was felt for designing a 
glass electrode which could be used with very 
small quantities of plant extracts. Essential 
details of such an eUctrode are featured in 
Fig. 1. 

The conducting membrane g (about 25 m in 
thickness) is blown in the form of a small cup 
(15 mm. diameter, 7 mm. depth) in the upper 
region of an eccentrically blown bulb of (Corn- 
ing 015) glass of high conductivity which is 
itself quite thick-walled. The total capacity of 
the cup is about 1 ml. The bulb is filled with 
a saturated solution of quinhydrone in 1 NHCl. 
Contact is made by a platinum wire connected 
with the gold plated terminal T-,. Contact be- 
tween the liquid of unknown pH and the satu- 
rated calomel electrode C is made by means 
of the KCl-bridge D in such a manner that the 
end of the tube rests just above the glass 
membrane g. 

Method . — A Cambridge Direct Reading pH 
Meter calibrated for a range of 14 pH units 
(Cambridge Instruments for Hydrogen-ion 
measurements List, No. 108) was -found to be 
suitable in combination with the above elec- 
trode system. The standardization of the in- 
strument is checked at frequent intervals. 
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Comparative pH determinations of buffer 
solutions 


Tempereture of solutions — 20-22®C.- 


pH by 

Micro glass electrode 

Standard glass electrode 

3-S7 

3*98 

4-64 

4*63 

4-58 

4*60 

4-59 

4*59 

5-58 

6*00 

6*89 

6*89 

7-69 

7-70 

9-27 i 

9*26 

8-69 

8-70 

2*35 

2-35 

3T1 

3*12 

4-23 

4*25 

5-47 

5-45 

6-64 

6*63 

7-94 

7*93 

9-11 

9*12 

10*24 

10*24 


Cleaning of glass electrode cup did not pre*" 
sent any difficulty. A small piece of cotton" 
wool or soft filter paper was introduced to 
absorb the liquid and the cup was washed 
2-3 times by directing a thin jet of distilled 
water on the end of the KCl-bridge and open" 
ing the stop-cock for a moment to flush out 
the end of the bridge. Once the electrodes 
were adjusted no need was felt for disturbing 
their relative positions thus ensuring the safety 
of the glass membrane. A thin layer of liquid 
paraffin on the surface of the solution has been 
found to prevent evaporation quite satisfac- 
torily. 

The glass electrode was tested thoroughly by 
using various standard buffers. The results 
were compared with those obtained by the 
standard glass electrode. There is a close 
agreement between the pH values determined 
by the micro-glass electrode and also by the 
standard glass electrode. 

Division of Botany, 

Indian Agric. Research Institute, 

New Delhi, ' J. J. Chinoy. 

December 9, 1946. 


1. Clark, W. M., Determination of Hydrogen lons^ 
1928, Srd Edn. 2. Claff, C. L., Scmtce, 1911, 94, 285- 
86. 3. Haber and Klemensiewiez, Zeit. Physikal Chem.^ 

1909, 67, 385. 4. Kerridge, P. T,, BiocJiem. 1925, 19, 
611-17. 5. Macinne.s, D. A., and Belcher, D. , Ind. Eng.. 
Chetn. Aftal. Edn.^ 1933, 5, 192-200. 


A NOTE ON MOSAIC VIRUS OF SANN- 

HEMP {CROTALARIA JUNCEA LINN.) 

AND ITS CRYSTALLISATION 

A MOSAIC disease of sann-hemp (Crotalaria 
juncea Linn.) was found to be of widespread 
occurrence during the early part of 1946 at 
Delhi. 

The first visible symptom of the disease is 
mottling of the leaf. As the disease progresses 
patche.s of light and dark-green areas become 
more prominent. A diseased leaf is much small- 
er than a healthy one (Fig. 1); in the case of 
severe infection the growth of the lamina is 
abnormal (Fig. 2). Frequently, the dark- 
green areas on the upper surface of the lamina 
are raised with a corresponding depression on 
the under-surface (Fig. 1). 

A microscopical comparison of sections of 
healthy and diseased leaves revealed some 
important differences in the mesophyll tissues 
(Fig. 3). In the chlorotic area of an infected 
leaf the tissue is thinner with fewer intercellu- 
lar spaces, and in severe infection the meso- 
phyll is not differentiated into palisade and 
spongy parenchyma ; the cells are more or 
less isodiametric in transverse section. The 
chloroplasts in these cells are rj^ther indistinct. 
No marked abnormality was observed in the 
vascular tissue of diseased leaves ; occasio- 
nally, only a few cells in the phloem tissue 
were found to be hypertrophied. 

Inoculation of plants by rubbing expressed 
sap from diseased plants transmitted the virus; 
typical symptoms appeared on inoculated plants 
within six to eight days after inoculation. 
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Fig. 1, a andii, infected leaves of sann-liemp j.showinE 
2nn-hem™^*°'”'’ disease: healthy leaf of 



ffected"leaf^"°'^™^' growth of the lamina in a severely 

obtained when carborun- 
as an abrasive. Disease symp- 
Dms jvere produced within three to four days 
then the young leaves were punctured with 
‘ previously dipped in the inocu- 

dth riiJ+nila^ plants were similarly treated 
water instead of expressed sap 

vp?v included in 

^ery test , they remained healthy. Under 

leaves of inoculated 

itfr development ^ 

The virus has a thermal death point of 68- 
I C., a longevity tn vitro -of 71-76 days, and 
^ dilution of between 1 : 1000- 




a.s'eiflfaf X 70.' ® adi.se- 



O- -J - ” jv.il j xiivc IIJHI 

■botton of the centrifuge tulie. 






Fig. 5, acicular crystals of sann-hemp mcsaicvirus x JO 


The sann-her.ip mosaic virus could not bs 
1 cowpea [Vigna unguiculata 
(Linn./ A alp.], neither could cowpea mosaic 

Dem f’^®^«ent occurrence at 

tran.smitted to sann-hemp. Dale’ 
^ of V. unguiculata from 

^imdaa, and concluded from his experiments 

^e one and sLn-hemp 

^e one and die same, since the disease could 
be transmitted from the former to the latter 
and vice verse The Trinidad virus is; there! 
for©, difforont from th© onp 
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Fukiishi“ recorded a mosaic of Crotalaria jiin- 
cea from Japan ; since no experimental work 
was done by Fukushi it is diHiculi to state if 
the virus occnrt'ing in India is the same as 
that in Japan. 

The virus was purified according’ to the 
method suggested by Bawden*^ with acid and 
ammonium sulphate. A white pericipitate 
was formed at the bottom, of the centrifuge 
tube alter tl'ie preparation was ctMitrifugcd. 
The precipitate was repeatedly washed witii 
water ; at pH 3 3 the virus went into solution. 
The preparation was centrifuged at 3, ()()() r.p.in. 
in an ‘Ecco’ Laboratory Centrifuge ; no im- 
purity in the form of a precipitate' was ob- 
served after this centrifugation. The virus was 
precipitated from the preparation after adjust- 
ing the oH to 4-2 by the addition of N/IO 
NaOH. the suspension was centrifuged ; the 
precipitate was dissolved in NaOH and the pi I 
was raised to 7-0. This solution was finally 
centrifuged at 3,000 r.p.m. for one hour. A 
colourleSvS solution of the purified virus was 
thus obtained. 

The preparation was latoi- centrifuged for 
two hours in a centrifugal held of m'arly 
12,000 times gravity. A white jelly-like mate- 
rial accumulated at the bottom of the centrifuge 
tube (Fig. 4). This jelly-like material was 
dissolved in water and centrifuged again for 
one hour at 3 500 r.p.m. A glassy crystalline 
mass accumulated at the bottom of the centri- 
fuge lube. Tho supcrnatanl was ijoured off 
and discarded, A few dfops of distilled water 
were added to the crystalline mass and the 
preparation was poured olT in a beaker which 
was kept at 20" C. for 4-5 hoims to allow eva- 
poration of wafer. Very One glas.sy acicular 
crystals were formed on the surface of the 

beaker (Fig. 5). i r 

The expressed sap collected from Icavt's <>l 
healthv samvhemp plants was subjected to a 
similar treatment with acid and ammonium 
sulpliatc, and centrifugation, as a blank experi- 
ment. No jelly-like material or crystals as 
obtained from the diseased leaves of sann- 
hemp plants could be isolated ; this clearly 
indicates that they arc not a normal constituent 
of sann-hemp plants, nor was it produced Irom 
the reagents used. 

A solution -^f the purified crystalline prepa- 
ration gave positive results in inoculation tests 
on sann-hemp plants and produced typical 
symptoms of the disease. 

Further studies are in progrc.ss. 

Grateful acknowledgement is due to Mr. J, F. 
Dastur, Imperial Mycologist, for his helpful 
criticisms and keen interest in the work. 

Division of Mycology and 

Plant Pathology, S. P. RAYCiiAuimuin. 

Indian Ag'ric. Research Institute, 

New Delhi, 

November 18, 1946. 


1, Ihile, W. 'f., Trop. A^fic. J'rhi'idad^ 1943, 20, 228- 
35. *2. Fukushi, T., Trans. Sapporo not. /fist. Soc.. 

1932,12, 130-141. 3. Bawden, k. Plant Vintst^s and 

Virus Discasiis, Chronica Botanica Co., 1943, 142-4i. 

* The original paper was not available ; only abstract 
was seen in Rev^ AppL Mycology. 
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SOME FACTORS AFFECTING THE 
REFRACTIVE INDEX AND CONSTANT 
OF MILK 


Tiik refractive index and refractive constant 
K, of niilkk'.: living In'c'n ri'ct'ntly di-vi.sed, a 
number of routine (‘iivirennuMital factors that 
might alleet thc'ir values wt're investigated. 

'flir high va I Ill's of KM. and K of colostrum 
(cow, H.I.. 1-3.51.3, K, 0-3111 ; huhalo, R.L, 

I-,3(),3(), K, 1)-31:M) reach normal levels in three 
to seven days aftt'r parturition, K being the 
I'arlic'r of tlie two. 

33u' constants vary, within normal limits, 
from milking, to milking and from day to day! 
'flic order of variation, howevi'r, appears to be 
iinpredietable. 

Within normal limits, apiireciahle ditferenccs 
also exist between th<‘ constants of milk from 
(liflerent ((iiartc'rs of the uddi'r, Difh'rent por- 
tions of a mi Ik in/d liou ev'er, t'xhibit a more or 
k.ss uniform value of R.I. and a steady rise in 
the valui' of K ri'sultin/*; from tiie progressive 
fall in density from forc' milk to .strippings. 
In all east's tlie constants of pook'd milk lie 
within normal limits. 

A markt'd elTect of change of season on the 
R.I. of milk is also not ict'ahk*. With the change 
ovt'i* from dry summer montlis to rainy season 
will'll lush vegetation is available' for cattle 
there is a tlisiinel upward shift of the limits 
of R.I. as st'i'ii in thi' following table. The 
limits of K, on Uu' ollu'r liand, remain practi- 
cally tho Sami' bi'i'ausi' of the more or less 
corresponding risi' in density of milk in the 
rainy months. 

Taiilk 

l/utiits of R.I. and K in dr^i and rainy .seasons 
of the year 


t ij'V se;isii-> 


Rainy season 


( ; ow 
HulTulo 


K.l. 

I -3450 
to I -3170 
1 • 34(10 

to 1 


K. 

0*20{>t t.> 
0-3075 
0-207r. to 
0-20H8 


K.l. 


1 *3458 


to 


1*3480 
1 *3470 to 
i-.nroo 


K. 

0-30(15 to 
0*207(1 
0*307(1 to 
0*3088 


Ri/kiroiis heat tri'atment of milk like boiling 
for b) and 10 nunut'*s eansi's a progressive rise 
in the values of K.L and K dept'nding on loss 
in volume and rise in eoni'i'iit ration of milk 
solids. 

In general it is observed that IM. of milk is 
alTeeted by factors which alTeet variations in 
the .solids-not-fat of milk. The refractive con- 
stant, however, remains within narrow limits 
unatrecled by many of the natural factors. 

My thanks are due to Mr. B. N. Bancrjee 
and Prof. V. vSubrahmanyan for thi'ir kind 
interest in these studies. 

Department of Biochemistry, 

Indian Institute of Seieni'c, 

Bangalore, K. S. Raxgappa. 

December 6, 1946. 


1 . Rnnguppa, (^rr. Sci., 194(1, 14 , 230, 2 
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INITIATION OF LACTATION IN 
HEIFERS and cows 
Folley, et al (1941) were successful in initiat- 
ing lactation in virgin goats by rubbing diethyl- 
stilbesterol ointment on the udder. Similar 
results were obtained by Folley and Malpress 
(1944) in the case of heifers. 

Two barren heifers and one dairy cow were 
treated with stilbesterol-dipropionate dissolved 


total proteins, solids-not-fat and chlorine were 
rather high and lactose percentage low com- 
pared to normal milk. The composition became 
almost normal after about three weeks. 

The animals treated with stilbesterol-dipro- 
pionate continued to be in good health through- 
out the period of study. This treatment has 
given very promising results which may ^ be 
extended with benefit on a large scale to initiate 
milk in barren heifers and cows whose num- 


Yield and composition of milk secreted by animals treated with stilh ester ol-dipropionate 


Injections given 

1 

ijay-i 

milking 
st<.rt-d 
af 1 er 
injectio i 

Days in 
milk 

Daily 

milk 

yield 

lb. 

Fat 

% Composition of milk 

Solids j Total T . ^ 

. . . Lactose 

not-fat proteins 

Chlorine 

//«/<•,■• -AV.. 314. 













7 

1-0 

3*5 

11 -64 




2 nl. 


7 

14 

2-0 

5*7 

10-14 

5-63 

4-04 

0-111 

(1-4-16) 


14 

21 

4-2 

5-8 

10-08 

4-91 

4-Gl 

O-llI 

3 ml. 


21 

28 

4-4 

7-0 

10-52 

4-86 

5-23 

0-110 

(11— .t-46) 


28 

25 

6-0 

6-6 

10-07 

4-76 

5-GO 

O-lll 

2 ml. 


60 

67 

13-5 

6-1 

10-12 

4-23 

5-33 

0-086 

(2-6-46) 


90 

97 

15-1 

6-3 

10-52 

4-25 

5-25 

0-069 

//dfc'r A^o. 445. 










2 ml. 



50 

0-6 

4-3 

10-48 

5-55 

4-04 

0-159 

(1-4-4?) 


7 

57 

1-1 

1 4-7 

10-15 

4-50 

4-71 

0-123 

2 ml. 


14 

64 

2-9 1 

.5*2 

9-80 

4-18 

4-97 

0-106 

(11-5-46) 


21 

71 

3-4 

6*1 

9-87 

4-25 

5-10 

0-102 

2 ml. 


28 

78 

4-0 ' 

6-5 

9-63 

4-20 

5-14 

0-079 

(2—6—46) 


60 

; 110 

4*7 i 

5-8 

9-25 

3-95 

4-90 

0-069 



90 

140 

3-9 ' 

5*8 

9-43 

3-95 

4-95 

0-002 

Heifer Ho. 332. 



^ 

I 








— 

7 

2-7 

4-0 

13-10 

8-37 

4-49 

0-135 

2 ml. 


7 

14 

4-1 

5-2 

11-23 

6-55 

4-92 

0-092 

(20— 5— 46 


14 

21 

4-2 

5*8 

10-10 

4 >83 

5-07 

0-01)2 

2 nd. 


21 

28 

5-9 

5*6 

10-26 

4-60 

5-04 

0-1)80 

(15 -6-46} 


28 

35 

5-4 

5*9 

9-79 

4-33 

5-02 

; ()-()79 

2 mi. 


60 

67 

5-6 

6-7 

9-58 

4-30 

5.16 

! ()-()72 

(6— 7— 46j 


90 

97 

i 

5-7 

6*2 

1 

9-91 

4-12 

5-06 

1 0-057 

1 


in oil. To start with all the three animals were 
injected 2 ml. (containing 20 mg. of stilbeste- 
rol-dipropionate) of the oestrogen. Two more 
injections were subsequently given. 

The heifer No. 314 showed mammary deve- 
lopment within a week. The little milk that 
was secreted was mixed with some blood. 
Intense manipulation of the udder was started 
and after about a week the animal’s milk 
yield increased to 2 lbs. After a fortnight the 
milk became normal in appearance. The milk 
yield had gone up to 15 lbs. per day in 90 days 
after the milking was first started. 

The heifer No. 445 began secreting milk 
about a week after the second injection ’ and 
cow No, 332 came in milk a week after the 
first injection of stilbester ol-dipropionate. 

Details of the milk yield and composition of 
milk are shown in the table. At the start of 
the lactation the milk obtained closely resem- 
bled normal milk rather than colostrum. The 


ber forms a considerable part of the cattle 
population of this country. 

The authors thank Mr. M, C. Rangaswamy, 
Director of the Dairy Research, for his helpful 
suggestions. 

Imperial Dairy Research D. Narayan- 

Institute, Bangalore, V. R. Bhalerao. 

December 16, 1946. 


1. Folly, .S. J. f\nd Malpresa, F. M., /. Jvndocrinoloi^y 
1944,4, 37. 2. F >lly S. J., Watson. If. M. and Hoilom- 
ly, A. C., y. Dairy DesiarcJi, 1941, 12, 24. 


FLOWERS WITH THREE STYLES 
IN MUSA SAPIENTUM LINN. 

Musa sapientum Linn. (M. paradisiaca Linn.) 
is trimerous in. its floral organs. In a normal 
flower, the inferior ovary carries on it the 
irregular perianth in two parts, one called the 
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perigonium representing five perianth lobes, 
and the scale representing the sixth. Variations 
in number and shapes of the perianth parts 
have been recorded by K. C. Jacob."* Besides 
the five stamens which are usually found, 
the sixth rudimentary or fully developed one 
has been, very often met with. Of the gynoe- 
cium, the ovary is threc-carpelled and syncar- 
pous, style single and stigma also single with 
undulating surface. 

An unusual type with (lowers having three 
styles was met with in one plant of the local 
variety, Ncy Mannan (vide Fig.). Many of 



Recently, the autlior canu' across tliis alga 
in a similar situation to tliat (h'scaabed by 
lyc’ngai*. At first it was foiiiui gi’owing in 
a.ssociation with Protosiplion and liotrudluni 
as (lark-grcM'ii clusters on sloping.’ ground by 
the side of a drying ditch st‘ven miles south of 
Bangalore ; and again in a drying; pool near 
Malleswaram, Bangalori'. In vitnv of tiu' very 
f('w localitit's in which this specit's has {)i*evi~ 
oiisly biH'n found the' prc'scnt is an int('rt‘sting 
record of its (x'currtmcts What struck the 
author most, howt‘V('r, was tlu‘ fact of its oc- 
currenct* at two pla(‘t‘s in IVIysort^ Statt* which 
are situated in climatically divers(‘ la^gions, 
Bangalore and 'ralagupi)a luang; in the Maidan 
and Mahuid parts of tlu^ State' rt'spix’tively. 

I thank Dr. M. O. B lye'n/fai-, who foumi the 
genus and sp(‘ci(‘s, for confirming my deter-, 
mination ; and Dr. L. N’. Uao for kind en- 
couragement.. 

Central ColU.'gc', 

Bangalore, Basiikku Aiimkd RAiii. 

December 12, 194(>. 


1. Ivrn'.».u*, M.(). It, AV.v» /’.-ttr/o/r.yh/. 19.12, 31, 329-35. 
2. Singh, K. N.,/7»/y.. 1911,40, 17iVh2. 


CHROMOSOME NUMBERS IN 
SESBANIA SPP. 


the flowers in the inflorescence of this plant 
were of this unusual typo mixed with the nor- 
mal single styled flowers. Except for the 
division of the stylos to the base, there was no 
other variation. 

Transverse sections of the styles of the nor- 
mal type and the unusual type were compared. 
While the normal style has three' vascular 
strands running up to the stigma, thci'e was 
only one vascular strand in each of the styles 
of the unusual type, thus showing it to be a 
simple division of the style into three. 

Madras Herbarium, . S. N. CirANDUASKKiTAHAN. 
Coimbatore, D. Dantfj. Sundahahaj. 

December 16, 1946. 


* lacob, K. C., Mono seed f^h on Madyas fuinanax 
(Unpublisluid). 


A NEW RECORD FOR FRITSCHIELLA 
TUBEROSA lYENG. 

Fritschiella tuherosa lyeng., a rare member of 
the order Cha'tophorales, is a subjierial alga 
which grows on drying cakes of mud in fresh- 
water ditches. Its peculiar habit and occur- 
rence point the way to the land habit as has 
been suggested by Iyengar (1932), and also by 
Singh (1942). 

Singh (1941) who worked the autoecology 
and life-history of the species mentions the 
relevant literature and also the various situa- 
tions in which it is found to occur. Iyengar 
“reported the plant growing on moist silt of 
drying rainwater pools in Madras, as well as 
at Talaguppa in the Mysore Province’’. Ran- 
dhawa “records its growth in a drying pond 
and on the banks of the River Sarju”, as well 
as from “fields lying fallow in the Fyzabad 
District”. Singh found it on alkaline land some 
distance from the Benares Hindu University. 


Riocknti.y two noft'.s’-'J havt' bt'cn puhlislicd in 
this Jonrnal giving chromosonu' ninnl)er counts 
in the Indian cuKivaU'd spec’ics of Sesbania, 
The notes sh()W(‘({ that, llx'ia' was some dis- 
crepat\cy between the eoimts made by diller- 
ent observ('rs. Furllu'r counts w<'re made at 
llie Agri(‘ultural (’olk'ge, Coimbatore, to find 
out if there was chromosonu' numix'r vari«'ition 
within a singU' spet'ic's of Sesbaula. Either 
mitotic or mtuotie chromosomes wert' c'ouutcd 
in fiv(* varieties of S(\sba'tiia. Comparing the 
present results witii previous records, the 
(U'duelions are, (a) autopolyploidy oec'urs in 
Sesbania aenleata, and (b) grnndijlora is 
probably constant in its chromosome number. 
The tabU' given bt'low l)rings out th(*se points. 

(a) The polyploid numlx'rs in S. avuleaUi 
may Ik' natural. Mr. nac(ui‘’s n(‘w data- may 
be used to give this InU'rpiH'tatiom llu' Andhra 
varic'ly of S, aenleata is a diploid, and 
Benares and Coimbatore varieti(‘s are auto- 
polyploids. 

(b) Considering the general (‘onsistc'ncy in 
the genus, it is diificailt to explain the count 
recorded by Krishnaswamy, et. a.fP In the pol- 
len mother-cells of S. grandilhira, tluuH' is a 
considerabh' amount of secondary pairing and 
this feature will cause a rc'duc'tion in the ap- 
parent number of bivalents countt'd at first 
metaphasc. The prc'seut ('oimts were made at 
diplotcne, first anaphase, and at st'cond telo- 
phase stages, in the P.M.Cb in which stages 
the chromosomes arc freer spatially. 

Three varieties of S. grandiflora were grown 
at the Millet Breeding Station for this study. 
The varieties showed differences in vigour and 
rate of growth. The economic asijcct of varie- 
tal differences will be studied and published 
later. 

I am indebted to the Millet Specialist, Gov- 
ernment of Madras, for facilitating and super- 
vising this work. 
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Sesbania variety 

2 n. 

n. 

Author 

S. speciosa. 

12 

_ 

Present count. 

S. aeuleata. Benares var. 

24 

12 

PI aque. 

do. Coimbatore var. . . 

24 

— 

Present count. 

do. Andhra var. 

— 

6 

Suridar Rao. 

.S’, grandiftora Benares var. 

24 

12 

Haque. 

do. .Andhra var. 

24 

12 

Sundar Rao. 

dc. Madras var. 

24 

— 

Present count 

do. Coimbatore var... 

do. from Paddy Breeding Station, 

— 

12 

do 

Coimbatore 

— 

12 

do 

do. do. ? .. 

1 

7 

Kri.shnaswamy, et al. 


Millet Breeding Station, 

Coimbatore, S. Sampath. 

December 11, 1946. 


1. Haque. A., Curr. Sci.^ 1946, 15, 78. 2. — , 
1946,15 287. 3. Sunclar Rao, Y., ibid., 1946,15, 78, 
4. Kriijhnaswamy, N.,and Rangaswamy Ayyangar, G. N.. 
idid., 1935,3,488. 


HEMILEIA JASMINI KRISHNAMURTHY 
AND RANGASWAMI SP. NOV. ON JAS- 
MINUM RITCHIEI CLARKE 

During the month of September 1946 wide- 
spread incidence of a rust was observed on 
Jasminum Ritchiei growing wild at Yercaud, 
Shevaroy Hills, Salem District. Mr. K. M. 
Thomas, Government Mycologist, Madras, had 
collected a rust on the same host from Coorg 
in 1925. This specimen was compared with 
the present collection and the two rusts are 
found to be the same. 

Light orange yellow powdery formation of 
the sori was present on the lower surface of 
the leaves. Urediosori were observed in 
plenty. The sorus was extra-stomatal ; a fas- 
ciculate mass of hyphae had developed through 
the stoma and borne the spores outside the 
surface of the leaf on short projections (Fig. 1). 
The spores were sub-globose or resembling the 
segments of an orange (Fig. 2). The wall was 
hyaline thicker and echinulate on all sides 
except the flattened or concave side. The con- 
tents were yellowish. The spores measured 
24 x18 a (17-5-29-8 X 14-24-5 a). 

Teliospores were vsry few. They were irre- 
gular, more or less hyaline, thin-walled, smooth 
and measured 27 X 22 a (16-5-38*5 X 14- 
31-5 a). Some of them were hemispherical 
with the remnant of the stalk on one side ; 
others were angular or other irregular forms 
(Fig. 3). 

Several rusts have been recorded on Jasmi- 
num spp. from India. They are : Chaconia 
Butleri (Syd.) Mains. on J. malabaricum W.; 
Uromyces hobseni Vize,2 on several species of 
Jasminum; Uromyces comedens Syd.^ on J. 
pubescens Willd., and Puccinia chrysopogi Bar- 
clay^ on J. humile L. and J. Ritchiei. The 
last was collected by Mr. Thomas from Coorg 
in 1925. 

The rust now recorded is different from all 
the above in the peculiar formation of the 
uredio and teliosori and the characteristic shape 
of the spores. It is a Hemileia, 



Fig. 1, Section of leaf showing the urediosorus X 660. 
Fig. 2. Urediospores. X 660. 


No species of this genus has been observed on 
Jasminum or allied genera of Oleaceas till now 
and, therefore, it is proposed to name this fun- 
gus Hemileia jasmini sp. nov. 

Hemileia jasmini sp. nov. Urediosori Hypo- 
phyllous, gregarious, pulverulent, pale orange 
yellow, minute ; urediospores sub-globose to 
orange-segment shape, 24 x 18 a, unicellular, 
wall hyaline, thicker and echinulate except on 
the flattened or concave side. Contents light 
yellow ; telia mixed with uredia ; teliospores 
irregular, smooth, hyaline 27 X 22 a. 

On living leaves of Jasminum Ritchiei Clarke. 
Yercaud, Shevaroys (Salem District), 27-9-’46 
(C. S. Krishnamurthy and G. Rangaswami) 
type deposited in the Herbarium of the Gov- 
ernment Mycologist, Coimbatore, and Herb 
Crypt Ind. Orient., New Delhi. 
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Kk;. rc:li()sp( ires. X (JCKL 

Hemileia jasmini sp. nov, Uredosori hypo- 
phylli, gregarii, pulverulenti, Jevis aurantini — 
flavi coloris minutissimi; uredeiosporia varlan- 


tia .Mub«gIob(\sa aci aiirantiiu—scgmontirormia, 
1’4 ' I8/t< contimia, hyalinus, crassusel 

(.‘(‘hinulai is, non vc'i’o planum vt'I c'on- 

cavum lalus eoidonta lovis llavi coloris ; lelia 
ur.diis mixta ; U‘liospora, irrogularia, hyaline 
lac‘via 1:7 Tie. 

In vivi foliis ,/ras///hd /vi/cl/ici Clarkix Yer- 
caud, SlK‘varoys (vSaUM\i District) 27~9--1946 
(L(‘g. C. S. Ivrishnamiirthy t‘t (J. Hangaswami) . 
'Pyiii spociinina deposita in I li'rhai’io, CJoveni- 
m.nl Mycologist, (’oimbatong t't Horl). Crypt. 
Ind. Orient, Nt'w Delhi. 

Our thanks aia' diu* to Ih'v. I'k*. M. Singa- 
rayar of St. Jost‘ph’s Stnninary, Coimbatore, 
for tht‘ Latin tiainslation : to Mi*. K. m! 
Thomas, Oovt'rnnuad. Mycologist, to!* lirlpful 
suggestions ; and to the ( Jovcaantient Lc'cturing 
and Syst('mat.ic Dotanist. Agricailtural College 
and Ivcsearch Institute, Coimbatore, tor identi- 
hcation of tiu' host. 

C. S. Khisiinamuhtiiy. 

O. Kanc.asvvamj. 

Department of Myc'ology, 

Agricultural K(‘St‘arch Institute, 
r.awley Road P.O.. 

Coimbatore, 

NovCDiber 20, 1946. 

L Mains, M. K,, .'imr/hdu Ji>ur;/a/ ,/ /uifuty, I915S, 
25, 67S. Saciaitlo, 1*. A i //. 23, (Hpi. 

2. SvOow, II., i f SyOow, b., i fiiKiriJ fOtiit ( 'h t/hii'iirum 
2, 38. 3. 2, 37. 4. /A/./., 1, 71(5. 5. 

Butler, K. b, and Bi -by, (I. K., /'V///.;/ i'f pp. (15, 

81 and 82. ' 


DEVELOPMENT OF THE FIScHER-TROPSCM PROCESS IN GERMANY 


DURING 

A gist of the developments made in Ger- 
many during the war in the Fischer- 
Tropsch process of making oils and waxes from 
coal was given in a recent press-release from 
the Department of Scion title and Industrial 
Research, London. 

Altogether nine plants .seem to have been 
engaged on this process, most of them operat- 
ing at atmospheric pressure, while some* others 
employed medium, pressure of about ten at- 
mospheres, The combined annual output of 
these plants was estimated at about 570, ()()() 
tons of total hydrocarbons, wliich is less than 
8 p:’r cent, of the total German production of 
oil during the war. 

The gasification of hard-cokc in normal 
water-gas generators was the principal method 
employed for preparing the synthcsi.s gas, the 
required ratio of CO : H., {viz., 1:2) being 
obtained either by catalytic conversion of part 
of the water-gas into hydrogen or by adding 
the hydrogen-rich gas obtained by cracking 
coke-oven gas in the presence of steam. Two 
of the plants prepared the synthesis gas by 
the direct gasification of brown coal. 

The synthesis catalyst used in all the plants 
had the gravimetric composition of Co = 100, 
thoria = 5, MgO = 8, and kieselguhr = 200 and 
was prepared in the usual way by precipita- 
tion from solutions of the nitrates and reduced 
in hydrogen at about 400*' C. under carefully 
controlled conditions. 

The reaction temperature employed varied 
between 180® and 200® C. In order to dissipate 
heat of the synthesis reactions, water-cool- 


:he war 

ing device.s w('r<' in('c»i*i)()ra1.t'(l in ilu' design of 
the reael.ion-(‘haiub(‘rs. Tlu' proei'.ss was also 
eoiulueti,'d in two or three stages, with inter- 
.stag!' fooling. 

'riu' reaction products, whi(*l» wc're mainly 
straight chain i>ai‘airms and olefitu's, were 
r(‘cover(‘d l)y t'ooIiin»; and adsorption on active 
carbon. were fractioiudiyl and stalnlised 

by (‘onv(.*ntion;d incdbods. 1 rrespt'ct ivc^ of the 
ir.’t'ssurc ustsi, thc' most (‘fiiciimt plants obtain- 
ed yit'lds of 160- 165 g. of and higbtn’ Iiydro- 
carbons pcs' cubic nudre* of imn’t fren^ synthesis 
gas, about HO i){'r <’(ad.. of tlu‘ tlu'oretic.al 
maximum yield. 

Whilt' tlu' lower fractious were used as 
{30wer-fu(ds, most of tlie 230-320" cut was con- 
verted iiito “Mersol” soap “substitut(‘s, by 
sulpho-ehlorination, followcui by sapoiiifu^ation. 
Part of it was also c‘raekt‘d with soft wax to 
yield lubricating oils of good (juality. The 
bulk of the soft-wax, howiwer, was oxidised 
to product' fatty atdds for ust' in the soap in- 
dustry and in the production of edible fat. 
Most of the luird wax found application in the 
wax industry for polishes, paper-imi)regnation, 
electrical insulation and thc‘ like. 

A development worthy of special mention is 
the “Oxo-synthesis” in which the olefine.s react 
with carbon monoxide aiid hydrogen to form 
aldehydes. Although developed mainly for 
production of long-chain alcohols from Fischer- 
Tropsch olefines, this process is said to be of 
general application to cs^mpounds containing 
ethylcnic linkages and has a great future. 

M, V. C. Sastri, 
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Advances in Colloid Science, Vol. II — Rubber. 

Edited by H. Mark and G. S. Whitby. (Pub- 
lished by Interscience Publishers Inc., New 

York), 1946. Pp. 453. Price $7.00. 

The book is a result of Anglo-American 
collaboration . in presenting an up-to-date re- 
view of physico-chemical studies on rubber 
and related high polymers. The book contains 
the following sections, each written by a spe- 
cialist of established reputation on his sub- 
ject : — (1) Second Order Transition Effects in 
Rubber and other Pligh Polymers. (2) Crys- 
tallisation Phenomena in Natural and Synthe- 
tic Rubbers. (3) The Study of Rubber-like 
substances by X-ray Diffraction Methods. 
(4) The thermodynamic Study of Rubber 
Solutions and Gels. (5) Significance of Visco- 
sity measurements of dilute solutions of High 
Polymers. (6) The Kinetic Theory of Rubber 
Elasticity. (7) Vulcanisation. (8) Rubber 
Photogels and Photo vulcanisates. (9) Rein- 
forcing and other Properties of Compounding 
Ingredients. 

The contributors have all recognised the fact 
that the study of natural rubber forms only a 
part of the broad field of rubber-like polymers 
and have, accordingly examined their subject 
from a comprehensive point of view which has 
thrown light on rubber-problems as a whole. 
In natural rubber, the isoprene units are all 
united in a cis-configuration, in the 1, 4-sense, 
while in synthetic butadiene polymers, there 
are both cis and trans- arrangements about the 
double bonds and also unions in the 1, 4-, 1, 2- 
and 3, 4-sense. A thorough physico-chemical 
study of long-chain molecules in general can 
only give the clues which will some day 
enable the synthetic chemist to produce at his 
will macro-molecules having a predetermined 
length and configuration. This book reveals 
the worldwide attention which this problem 'is 
receiving and the rapid progress which has 
been made in recent years ; indeed the day 
may not be distant when tailor-made molecules 
will be commonplace materials. 

The contributors have taken much for grant- 
ed from their readers. The experimental tech- 
nique which have been used for the solution 
of problems of major significance, have rarely 
been described. Complicated mathematical 
equations have been assumed to be common 
knowledge. The reviewer feels that a few 
appendices giving detailed information on these 
points would have added to the value of the 
book. 

The authors have not only summarised mod- 
ern researches but have examined critically 
how far the results of different investigators 
support or contradict one another and have 
presented a clear picture of the gaps in our 
knowledge which remain to be bridged. The 
book will be welcome to all those who are 
interested in a scientific study of the subject 
of high polymers. 


Progress in Science. By W. L. Sumner. 

(Basil Blackwell, Oxford), 1946. Pp. 176. 

Price Ssh. 6d. net. 

This is a book which will interest tlie lay- 
man as well as the expert who wishes to have 
a general knowledge of the outstanding achieve- 
ments of science in fields outside his own. 
The author has given a clear and popular ac- 
count of (1) electrons and their uses in elec- 
tron microscope, radio-location, television, (2) 
release of atomic energy, (3) jet propulsion 
and the gas turbine, (4) plastics, (5) chemo- 
therapy including the story of sulphonamides 
and penicillin, and (6) plantgcnetics, mutation 
of genes and doubling of chromosomes by 
artificial means. These discoveries open up 
wonderful possibilities for the well-being of 
mankind. They indeed herald the dawn of a 
new age of plenty, health and happiness, if 
man only has the wisdom not to use them as 
tools for his own destruction. Whatever hap- 
pens, researchers having the true scientific 
spirit will always persue truth for its own 
sake, for the simple joy of discovery ; and the 
author has done well in bringing out how 
advances in fundamental science have been 
responsible for the technological revolution.s 
which we are witnessing to-day. The book is 
'well worth perusal by persons who wish to have 
a cultivated mind. 

J. C. G. 

The Practice o£ Silviculture (5th edition). By 

R. C. Hawley. (John Wiley & Sons, Inc., 

New York; and Chapman & Hall, London), 

1946. Pp. xiH-354. 70 Figs. Price $4. 

Earlier editions of this excellent book ap- 
peared in 1921, 1928, 1934 and 1937. During 
these 25 years great additions to the knowledge 
and practice of American silviculture have 
been made and this present edition, revised, 
enlarged and largely rewritten, is very difior- 
ent from the first edition. 

It is intended as a text-book and deals almost 
entirely with American conditions. It begins 
by stressing “the difference between which 

deals with the fundamental laws underlying 
the growth and development of single trt'cs 
and of the forest as a biological unit, and silvi- 
culture which is the art of producing and 
tending a forest, that is the appplication of the 
knowledge of silvics in the treatment of a 
forest. 

The author divides the book into three main 
parts ; (1) Treatment of the stand during the 

period of regeneration or establishment in- 
cluding a consideration of reproduction me- 
thods, (2) treatment of the stand during that 
portion of the rotation not included in the period 
of regeneration (this is a consideration of inter- 
mediate cuttings), and (3) protection of the 
stand against injuries of all kinds. Under (1) 
the following methods are considered : — 
(a) Clear cutting with both artificial and natu- 
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ral regeneration ; (b) the seed tree method ; 

(c) The shelter wood method ; (d) the selec- 
tion method ; (c) the coppice metliod ; and 

(/) the coppice with standards method. 

It is refreshing to see this simple classifica- 
tion, for modern forestry has trnded to con- 
sider modifications of these main methods as 
entirely separate methods and this tends to 
confuse the student. 

Section 2 on intermediate cutting includes 
notes on thinnings, improvement and salvage 
cuttings, pruning and methods of control. Sec- 
tion 3 is comprehensive on all types of protec- 
tion and is not usually found in text-books on 
silviculture. 

A very welcome inclusion is a list of com- 
mon and botanical names of the main American 
tree species. 

Of great interest to Indian foresters are the 
changes of opinion which have occurred from 
edition to edition. One of the most striking is 
that in the 1921 edition the statement was 
made that ‘‘A general rule is not to make the 
first thinnings until the receipts will at least 
pay expenses”. Craib’s work on wattle thin- 
nings in S. Africa has obviously had a lot to 
do with the change to the opinion in this pre- 
sent edition that the first thinnings should be 
carried out as soon as they arc needed provided 
it appears that subsequent returns will justify 
the investment. 

Some of the facts given in the first and. last 
chapters are important. For example it is not 
generally realized that scientific American 
forestry is a very new thing and is still in an 
elementary stage as is shown by the fact that 
out of 509 million acres available for timber 
production only 21 per cent, is under *tsom(' 
technique of timber production” and only 0 
per cent, is under fairly intensive managemeiit. 
As the author says, ‘‘Most of the foi'ost area is 
still without any application of silviculture or 
else under a very simple form of forest 
management”. He rightly stresses the need for 
the technical training of forest ofllcers and for 
the education of the general public. 

The book, as is usual in American publica- 
tions, is well printed and wcdl produced and 
illustrated with clear simple diagrams. It is 
complimentary to Toumoy and Korstian’s 
Foundations of Silviculture upon an Ecological 
Basis (1937) and these two books should be 
in the library of every forest oflicer. 

A. L. Griffith. 

An Introduction to Textile Bleaching. By 

J. T, Marsh. (Chapman & Hall, Ltd., Essex 

St, London.) First edition. Demy 8vo. Pp. 

512 -f 154 Illustrations. 23sh. net. 

The publication of this extremely useful book 
fulfils the long-felt need of a co-ordinated ac- 
count of the extensive research work carried 
out by different investigators and the large 
amount of experience gained in the wet pro- 
cessing of textiles. The author has incorporat- 
ed most of the important information available 
in scientific journals. The book is a compre- 
hensive survey in what latest advances and the 
earlier researches have been carefully blended. 
The sequence of processes is suitably arranged 
and carefully developed so as to bring out 


mo.'-:! of fill* practical and t lu'ori't ic'al asiiects 
of this iiniiortant branch of U‘xtilc technology. 

The hook is dividc'd into .six parts and (‘ach 
part deals with a spin-ifK* siibjt'cl in textile 
i)leaching. 

Fart I givi's an ig) to-date ai'c'ounl. of the 
chemistry of the various ttextih' tibres and 
covers 101 pages. 'Plu' pli.vsics and chemistry 
of eelIuIo.^;e and otlun* It'xtih' libres is so fully 
treated in the author’s own book, An Intro-- 
dnciioti to the Cliin)i}s( rii of ( \dlnlos<> that this 
might have been lare.cOy omitted from ilu' |)re~ 
sent volunu' but for thos<‘ portions diix'ctly 
related to ilu' bUsK’hing: processes. 'Fliis is 
followed by Part II (ksiling, with welling 
and didergt'ncy. A lar/U' amount of informa- 
tion has b(H*n inchidisl in this sc'ction but one 
feels lh(‘ lack of a syst malic arrangt‘nu‘nl of 
the various aspec’ts of w<*tting, and (lett'rgency. 

Th(‘ s(‘oiiring and bh'acliing, of cxOrulosic 
librc's art' dcsilt with in Part HI. A note on 
the evaluati(»n of d(‘si‘/inf’ ac.. nts and on the 
examination of Kim* boiling; ('IVieimuw would 
have been wt'h'omi'. A dia/’.ramat i(‘ ilfiistration 
of a modcM-n gas singcdtig; maehiiu' .should luive 
been incdiitU'd in tlu^ Ijortion of ‘Singeing’. 
Bleaching of (‘oloureil /foods has biv’n summa- 
rily disposi'd oil without t)rop<‘r justice and 
de.scM'vc's gix‘at(‘r atti'iition. 

The clumiieal ti'chnology of thi' most import- 
ant animal hhri'S, wool and silk forms the sub- 
jc'ct matU‘r of Part IV. 1’lu‘ physico-chemi- 
eal as}HH‘t of <iegnmmin/f of silk has been well 
r(‘vicw(‘d. 'Plu' scoiirin.g of wool appears to be 
inconi{)lete without a rc'f(‘i-enct' to tlu‘ useful 
work of Dr. Zakarias in iho held of (’olleelive 
Chemi.stry. 

The lifth part deals with drying; of ti'xtilcs. 
'’I’lii' modei’u (Uwtdopnu'ut. in dryin/'; nuudiinery 
havi' IxH'u ri'vii'W('(l and wcdl ilUisirati'd. The 
sixth si'ction d-als with (lama/m to Imxlilc 
hhix's and its ('valuation. Tlu' iiu'lusion of this 
.section is v('ry ai)propriat(' and ust'ful from the 
point of vi(‘w of tlu' procc.ssor. 

Th(' ])ook is W('1I illustrati'd with neat sket‘ 
ch(\s and photograjihs of most of tlu' inn)ortant 
machiiu's ust'd in wtd pro<‘(‘Ssing; of U'xiilcs. A 
chapter (U'aling with din’ta*t'ni type's of drives, 
iK'arings and tlu'ir lubrication common in such 
machine's would have' increase'd tlu' use'fulne.ss 
of the' book all tlu' more. Nt've'rthe'Ic'ss, the 
hook is of great vahu' not only as a te'xt-book 
but also as a refe're'ue'e' l)ook to the' procc'.ssor 
and the rc'se'are'h worke'r. Mr. Marsh ha.s made 
a ve'ry valuable eontribution to le'xtile chem- 
istry literature. 

G. M. Nabar. 

Fruit Fall and Its Control by Synthetic 
Growth Substances. By M. (’. Vyvyan. (Im- 
perial Bureau of Horticulture' and Idantation 
Crops. Technical Comnuinication No. 18), 
194G. Pp. 1-72. T>rit‘(' 3sh. iUl 

One of the' serious problems that confront 
orchaixiists all over the world is the' loss in 
yield due to pre-harvc'st drop of fruits. If this 
loss, which at times e'ould be considerable, be 
checked the orchard i.sts would bene' lit a great 
deal. The causes of abnormal shedding of 
blossom, of young fruit, and of nearly mature 
fruit, has engageci the attention of several of 
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the horticultural workers in many countries 
for a number of years in the past. The expe- 
riences of these workers have not been easily 
available in the past except to a limited few. 
The results of such previous work, although 
not been very successful, had furnished much 
useful information to form the basis of more 
recent attempts at preventing premature fall 
of fruit. 

In recent years synthetic growth substances 
have been successfully used by practical horti- 
culturists in inducing quicker and better root- 
ing of cuttings of many plants. Some practical 
results have also been obtained in inducing 
parthenocarpy and there appears to be great 
possibilities of successful use of these substan- 
ces in effecting good grafts. The success 
attained in these directions have led some 
workers to test the possibilities of growth sub- 
stances in retarding fruit fall. The measure 
of success attained so far, though restricted to 
some varieties of fruits, has opened up the pos- 
sibilities of discovering new substances which 
will work with varieties which have failed to 
respond to substances now used. The results 
obtained in controlling fruit drop by the use 
of synthetic growth substances forms the sub- 
ject-matter of the publication under review. 

The author has done a commendable piece 
of work in dealing with so many aspects of 
the work in such brief manner. The publica- 
tion is divided into six parts. The first part 
deals with the causes of loss of potential fruit, 
viz., pre-blossoming losses, shedding of blos- 
som and young fruit and pre-harvest drop. 
Under each sub-head the various principal and 
contributory causes are dealt with. In . the 
second part is described the formation of ab- 
scission which is the underlying cause of 
shedding of fruit. The varietal differences to 


abscission process, causes affecting abscission and 
the effect of growth substances on this process 
are discussed. The third part is devoted to 
the experimental procedure, viz., the different 
methods tested, systems of recording and pre- 
sentation and interpretation of the exepsri- 
mental results. The fourth part which is the 
longest has for its subject the effect of growth 
substances on pre-harvest drop. A brief tri- 
bute is paid to pioneer work of Gardner, 
Marth and Batjer of which all subsequent 
works is an elaboration. The varietal differ- 
ence in response, method and time of applica- 
tion, types of substances used and their con- 
centration, compatibility of these substances 
with insecticides and fungicides, and their 
effect on quality of fruit are concisely dealt 
with. This part is concluded with a reference 
to other effects of the growth substances such 
as on disease of fruits, physiological processes, 
on young developing parts, leaf fall and the 
harmlessness of the substances to animals, etc. 
Part five contains practical recommendations 
and the final part includes tabular summary 
of the important results cited and a very use- 
ful bibliography. 

The above publication will be found to be 
of inestimable value to fruit growers all oyer 
the world who are faced with the loss of poten- 
tial fruit due. to pre-harvest drop. The author 
deserves the thanks of all horticulturists for 
compiling together such important results not 
easily accessible and presenting it in such 
brief manner. It is needless to say that the 
Imperial Bureau of Horticulture and Planta- 
tion Crops has rendered great service in bring- 
ing out this very useful publication, the results 
of which cannot easily be assessed. 

L. S. S. K. 


SCIENCE NOTES AND NEWS 


University o£ Madras Endowment Lecture- 
ships, 1947-48. — The Syndicate will proceed 
shortly to select persons to deliver lectures 
under the following Endowments for the year 
1947-48. Applications for Lectureships will be 
received by the undersigned not later than the 
15th March 1947. Applicants are requested to 
give full particulars regarding their qualifica- 
tions, etc., and the subject selected by them 
for the lectures. The lectures are to be deli- 
vered before January 1948. Separate applica- 
tion should be submitted, for each lectureship. 

The principal terms and conditions of award 
are given below : — 

(1) The Maharaja of Travancore Curzon 
Lectureships . — Three lectureships of the value 
of Rs. 250 each, relating to (a) Medicine — 
Clinical, (b) Engineering, and (c) Agriculture. 
Applicants should be graduates of the Univer- 
sity. 

(2) The Sir Subrahmanya Ayyar Lecture- 
ship . — ^Value Rs. 250. The lectures should be 
on a subject connected with Physical Science. 
Applicants should be graduates of the Univer- 
sity. 


(3) The Sankara Parvathi Lectureship . — 
Value Rs. 250. The lectures should be on a 
subject connected with Ancient South Indian 
History. Applicants should be graduates of 
the University. 

(4) The Sir William Meyer Lectureship. — 
Value Rs. 1,500. A course of not less than six 
lectures should be delivered on a subject in 
Economics. Half of the remuneration will be 
paid after the delivery of the lectures and the 
other half after the publication of the lectures. 

(5) The Principal Miller Lectureship . — 
Value Rs. 350. A course of not less than two 
lectures should be delivered on a subject deal- 
ing with the Exposition of' the Inner Meaning 
of Human History as disclosing the one Increas- 
ing Purpose that runs through the Ages. 

(6) The Dr. Elizabeth Matthai Lectureship . — 
Value Rs. 300. A course of not less than three 
lectures should be delivered on a subject em- 
bodying the results of original investigation in 
some branch of Medicine and Surgery. Pre- 
ference will be given to a subject having spe- 
cial reference to the requirements of women 
and children. 
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(7) The Suiiciaraiii Aiiiiar KrislitutsiPanii 
Amiar Lccturrship. — Value' Ivs, 2(){l. 'riu‘ sui/juct. 
of lectures should bo one relaliu.e to {a ) Ihib 
lie Intc’rnalional Law, e)r (h) Inter State* 
Relations of Indian States with Britisli Indian 
Provinces, or (c) Comparative Lei'islaticMi. 

(t>) The Dlwaii Baiiadur K. Krish iihsuhi ,^ti 
Rao Lcjctiuassii.ij).-— Value Rs. 200. 'Phe subji'ct 
e)i‘ lectures should be one* relatin.it to se>me 
aspect of Ancienf Indian CulUii'e studied from 
Orirfinal Sources. 

(0) The Father P. Carty Leeinrerhip. 
Value Rs. 200. The subje'ct ot lecture's should 
be one connc'ctrd with Kconomics with parii- 
cular rererence to Indian conditions. 

Lady Tata Memorial Trust : Scientific Re- 
search Scholarships, 1947-48. — Tire 'rrustc'e's of 
the Lady Tata Memt)rial Trust are* olVerin.e' six 
Scii. ntiOc Research Se'holarslii j)s of Rs. 250 each 
per month for thc' year 1047-48 e'omme'nciiiL^ 
from 1st Jelly 1047. Applicants must be of 
Indian nationality and Craduate's in IVIedicini* 
or Science of a recoi’uised University. OOu* 
scliolarships are tenable in India only and tlu* 
holders must undertake' to weirk wlioletime 
under the direction of the head of a recoi’iii.sed 
Research Institute or Laboratory. O’he subject 
of scirntilic investij-Udion must have a bi'arinit 
either directly or indiix'ctly on the alleviation 
of human suifc'rin.i*' from disease. Applications 
must reach by March 15, 1047. Furtht'r parti 
cLilars can bo had from the Secix'tary of the 
Trust, Bcimbay House, lhaice ^itree,t, Fort, 
Bombay. 

1 

Frans Verdoorn, First Recipient of Mary 
Soper Pope Medal. — The lirst Mary Sopt'r 
Pope Medal, of the Ci’anbrook Institute of 
Science, Michigan, has been awarded (Dec. 

12, 1946) to Dr. Frans Vei*d(Jorn, Editor of 
Chronica Boianica, of Waltham, Mass., in 
recognition of his editorial and international 
relations work in biology as well as for Ids 
researches in cryptogam ic botany and the Ids- 
tory of the plant sciences. 

Dr. Verdoorn, who was born at Amsterdam, 
thc Netherlands, in 1906, came to the U.S.A. 
in 1940. He is the Managing Editor of tlie 
Chronica Botanica Co., which jiuhlishes C/iro- 
nica Botanica, ‘‘A New Sc'rios of Plant Science 
Books”, and A'linales Crypt.oyannci et PfiytO’- 
pathologicl He is also .liotanieal Secrctai*y of 
the International Union of Biological Sciences 
and Special Adviser to the Netherlands Indies 
Department of AgTieulturc. His principal books 
are : de Frullaniaceis 1--XVIII, Manual of Bryo- 
logy, Manual of Ptcriodology, Plants and Plant 
Sciences in Laiin America, Science and Scien- 
tists m the Netherlands Indies (with P. Honig) 
and the Index Botanicornm, a biographical 
dictionary of plant scientists, now in prepara- 
tion in co-operation with the Arnold Arboretum 
of Harvard University, with which Verdoorn 
has been connected since 1941. From January 
1947 onwards Verdoorn will issue a monthly 
biological newsletter, Biologla, and an annual 
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I ►5’cicnce 

!-cvu‘W of procj-t'sM, ill inh'nial ional relations 
and CO operation in scii-nci', lo hr (^niiilod 
Pallas. 

I mil an li. c o I o cp l. , d S i i c t v P ! 1 1 ' Sixth A n 

nual Ccmaal IMcoliny, of the Indian Erojo..i(..J 
Soeii'ly was hi4d at Doilii in tfu^ Botany 'Sec‘~ 
lioii of the Indian Seioncc' ( 'ony.ri'ss, (Hi' 41h 
cJanuai-y 1947, al 2 uIk'h !)r. S. L. Horn 

•»ncl Dr. F. R. Ihiarueh.a wnr«‘ ch'el(‘(t r5\s ideal 
and (h'ncral Seerc'tary <4 the Sociotv r(‘^^nnr* 
livt'ly lor 1917. ' '‘hcc- 

Indian Chemical Society. '{’Iio 2:h-(( Animal 
(h'FU'ral IVR't'lin;', of the Indian (’h('mi<-al Society 
wa.‘: lu'ld on January 1947, al the vc-nuc (if 
(Ik‘ Indian Sci net' ( ’on,:- ivss .at Delhi, under 
<*iiairman;:hip of ,1. N. IVliikiuM-ini' hie 

PiasiiUmt. Election of tlio onico-~l x^aia'i-s, ’ four 
IVR'mlK'rs of llu' Boaial of Ediloiaal C ’orrespond- 
I'lit::, two Honorary .•Xiidiior;; and fonr Ordinary 
IVlcmlx'rs o| tin* (’oiincii was. annonncc'ci 
Prof. P. Ray ami Dr. B. N. Ohosli ua'ri' re.s- 
pec*tiv<‘iy elet’l<‘d Presidi'ul and Secrelai'y of 
tlu' So(‘i(4y. 44ie Pia'sidt'iit addmssod ' [he 
nu'i'tinn, “On llu' lvoh‘ of ('heinists in tlia 
Pi'omotion of (’lu'inical Sciemaa R(*'U‘ai'ch and 
Industrii'.s”. 

We a(‘knowl<'d!'e with tliank;: tlu' ri'c'eipl of 
lls- fonowin;’, : 

(\) The 'rreniatoda {iri(h special reference, 
lo British ami other F.iiropeiui f(trnis). By ]^en 
Wawes, (( ’aiuhrid:'{' Univei'sity Ih’t's;:)," 1946, 
Pric(' 52/1) iK'l. 

(2) lludranlie Measurements (11 Edn.). By 
Il<'rhe!l. Addi.son, (('hapmaii vK- Hall), 1946. 
21/. net. 

(.2) IVl (dhotis oj Plain' Id'oit'cti lU' Gt'ouietry 
(has.<( on l.lu' ii.si' of I'.eueral homog.t'm'ous co- 
<'rdinat(‘:: ) . B\’ E. A. Maxwell. (Cambridge 

Univouiity {h’('Si: ), PDtk 12 -'6 net. 

(«|) FJeetrouie I'heory of Acids and Bases. 
By Lud('r and ZulTauti, (.lolm Wilc'y Sons, 

IiK*., N.V., ami Chapman Hall, London), 1946. 
$:;.()o. 

(5) Forensic Chemistry. By Henry T. F. 
Rliodi's. (Chapmaim iS.- Hall), IP-K). i5/-. 

(6) (Viemoi herd ny )' I'st erda ii,. To-day and 

Tt>-morrou\ By k'ieeming,. (Camljrid|;e Uni- 
ver.si l.y I h’ess ) , 1 94 6. 2/-. 


ERRATA 

Vol. 15, No. 11, Ntyremhtm 1946 
Page 202, liiu' .24: Under ‘‘Aviation Radio”, 
.for “Ultra viol 1 wave*”, read “Ultra-.short 
wnv(‘”; lines 29 and 20 : for “air port”, read 
”air ports” ; for “airt'ral’t” rmtd “aircrafts” ; 
line 21 : for “malu'i-” r(md “marlu'r”. Under 
“Radio Diix'ci.ion Finding;”, line 25 ; for “mak- 
(‘I's”, read “mark srs”. 

T^agc* 204, liiM' 7: Under “Radar and Asso- 
ciated Sysfc'ius”, for “impuIsi'-modidaU'd” rend 
‘j)ulse-modulated”. 
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METALLURGICAL RESEARCH AND INDUSTRIALISATION* 


I N the distant past this country was foremost 
in metallurgical industry and contributed 
much to human knowledge of metals and 
alloys. India was the first country to evolve 
the composition of some of the well-known 
alloys. Now in our own time too this country 
has the distinction of being one of the largest 
iron and steel manufacturing countries in the 
world. The Tata Iron & Steel Co., the Steel 
Corporation of India and the Mysore Iron and 
Steel Works have contributed to raising India 
to this place of honour. 

During the years of the war, India’s steel 
production reached 2 million tons per year. 
Other metallurgical enterprises such as the 
manufacture of alloy steels, ferro-chrome, 


* Extracts from an Address delivered by the Hon’ble 
Mr. C. Raia^ojDalachari, on the octasion of the Founda- 
tion-Stone Laying Ceremony of ih^ National Metallurgi- 
cal Laboratory, at Jamshedpur, on 21st November 1946. 


ferro-m'anganese, ferro-silicon and aluminium, 
were also started. But the position is not one 
for complacency. 

The Imperative Need for a Prosperous 
Metallurgical Industry 
Although we possess a sizeable iron and 
steel industry, we are backward in other 
aspects of metallurgical industry, which cover 
a very vast field. We are entirely dependent 
on other countries for high-speed tool and alloy 
steels, aluminium, magnesium, various ferrous 
and non-ferrous alloys and their products. 
In consequence, engineering industries, the 
manufacture of internal combustion engines, 
electrical industry, ship-building, aircraft, che- 
mical industries and several other important 
industries, which depend on metallurgy for the 
supply of the necessary constructional mate- 
rial, have not grown in the country. If India 
is to embark on any kind of industrialisation, 
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and achieve success in a reasonable measure, 
high priority must be given to the proper 
establishment of metallurgical industries, on an 
adequate scale. The mineral wealth of the 
country must be fully exploited. India is not 
far behind the richest countries in the world 
in respect of minerals of economic value. Not 
only clay, limestone, iron ore and gypsum but 
bauxite, chromate, manganese ore, rutile, mona- 
zite, and ilmenite are available in plenty. All 
these valuable^ minerals should be worked up 
for the growing needs of the country and not 
just exported as hitherto. During the past 30 
yzBxs India’s export of manganese ores ranged 
from one-fourth to more than half of total 
world-production. And this mineral is almost 
entirely absorbed in iron and steel industry. 

It has been estimated that in the near future 
hydro-electrical energy at the rate of over 
4 million K.W. will be produced as a result of 
various hydro-electric projects. A large part of 
this energy will' be available in the vicinity of 
the raw mineral resources of the country. 
Electro-metallurgical and electro-chemical in- 
dustries based on electricity thus • available at 
low cost can play a great role in the industrial 
life of the country. Our immediate requirements 
20,000 tons of aluminium, 5,000 tons of magne- 
sium, 15,000 tons of copper, 60,000 tons of elec- 
tric furnace steel per year, and large quanti- 
ties of other electro-thermal products like alloy 
steels, ferro-chrome, ferro-manganese, ferro- 
silicon, graphite and carborundum, can be 
based on this cheap electrical energy. 

Scientific Research — an Essential Pre- 
requisite TO Progress 

For the organisation and progress of indus- 
tries, scientific research of a high order is an 
essential prerequisite. Taking the lowest view 
of the matter, scientific research pays. It helps 
to increase efficiency of means used to lower 
cost of production and to evolve new processes 
and new products. All experience in recent 
times show that research, pure as well as ap- 
plied, ' helps industriss earn very handsome 
dividends. It is no good leaving things entirely 
to the government or to anyone else. Except- 
ing ih a few isolated cases like the Tata organ- 
isation and perhaps the tea and jute interests 
of the country, industries in India, big and 
small, are not yet alive in adequate measure 
to the advantages of scientific research. Among 
the many factors that have been responsible 
for this state of affairs, there is the vicious 
circle that we have to face in all progressive 
endeavour. Without prosperity industry can- 
not afford research, and without research in- 
dustry cannot prosper. This circle must be 
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broken, somehow or other, and soon. The res- 
ponsibility, therefore, falls on Government to 
help scientific research in the cause of national 
progress. The Council of Scientific and 
Industrial Research has, therefore, founded 
National Laboratories. 

Function of the National Laboratories 
It is not intended that these National Labo- 
ratories should take upon themselves the 
functions properly belonging to individual or 
collective industrial concerns in respect of re- 
search. The nature of research work intended 
to be carried on in the National Laboratories 
is of the kind that is not ordinarily covered by 
the work of research that can be conducted 
by industries themselves, by individual con- 
cerns or on a co-op srative basis. The Govern- 
ment has to be on the* watch for new develop- 
ments in scientific knowledge which may be of 
economic or social value to the nation. When 
such developments offer sufficiently attractive 
openings, the industries will in most instances 
probably be ready to take them up and deve- 
lop them. But the Government has to take the 
initiative, whenever possible, in collaboration 
with the particular industry, in exploring new 
ideas on an adequate scale and, in the event 
of successful development, taking appropriate 
steps to Secure the widest possible application 
of the results. Applied scientific research has 
often necessarily to be carried out in a big 
institution. The National Metallurgical Labo- 
ratory will work in the closest collaboration 
with all the existing research institutes. While 
carrying out such tasks as devolve on it in 
connection with metallurgical research, it will 
endeavour to promote research by the indus- 
try itself, individually, or through co-operative 
organisations, so that the metallurgical industry 
of India can soon come to rely upon its own 
strength and initiative. The metallurgical and 
other industrialists of the country will give the 
fullest support to this most important National 
Laboratory. 

Science — A Great Unifying Force 
We are on the threshold of a future full of 
trials, heavy duties and great rewards. In the 
trials and in the duties that await us, scientists 
and engineers of the country have to take a 
very large part. They have great opportunities 
for service, far greater than they had ever 
before. They will see the whole country rallying 
round them, howsoever apparently divergent 
be the views and aspirations . of political or 
other groups. Science is a great unifying force 
and may save us where religion as practised 
has not only not availed, but seems to hinder 
and divide. 
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THE NATIONAL METALLURGICAL LABORATORY, INDIA 

By G. P. contractor 

(Council of Scientific and Industrial Resear ch^ Delhi) 


TT was during the last war that the Govern- 
ment of India realised that only planned 
industrial research on the many problems of 
the chemical, metallurgical and engineering 
industries' could harness the country’s vast 
resources for the prosecution of the war. This 
realization was given effect to by • the creation 
of the Board of Scientific and Industrial Re- 
search in April 1940 and of the Council of 
Scientific and Industrial Research afterwards. 
The Council was established to meet the long- 
felt need of a Central organisation for a co- 
ordinated prosecution of scientific and indus- 
trial research. As the main result of the 
unbounded energies of Sir S. S. Bhatnagar, 
Director of the Department of Scientific and 
Industrial Research, that it was made possible 
to obtain from the Government of India more 
than a crore of rupees for the establishment 
of a number of Research Laboratories to be 
sited in different parts of India. One of these, 
namely, the National Metallurgical Laboratory, 
is to be built at Jamshedpur. 

In order to ensure the progress and expan- 
sion of’ the metallurgical industry it was 
decided by the Council that a National Metal- 
lurgical Laboratory be established in India, 
Accordingly, a Laboratory. Planning Committee, 
under the Chairmanship of Sir J. J. Ghandy, 
Director, the Tata Industries, Ltd., was consti- 
tuted to formulate a scheme. The author was 
appointed the Assistant Director to assist the 
Planning Committee in the preparation of 
detailed plans, and Messrs. Ballardie Thomp- 
son and Matthews of Calcutta were appointed 
the Architects. A tentative scheme was first 
circulated in 1945. This scheme was later on 
drastically altered on the basis of the sug- 
gestions and comments received from research 
workers of repute in various countries, and 
principally on the basis of the funds available 
with the Council. The final scheme recently 
prepared was approved on the 17th September 
1946 by the Governing Body of the Council of 
Scientific and Industrial Research, and the 
Foundation-Stone of the Laboratory was laid 
on the 21st November 1946, by the Hon’ble 
Mr. C. Rajagopalachari, Membsr for Education 
and Arts, Interim National Government. 

As stated earlier the Laboratory will be 
located at Jamshedpur which is the centre of 
modern metallurgical industries in India. The 
Tata Industries, Ltd., have generously placed 
at the disposal of the Council a vsry suitable 
site for the construction of the Laboratory. 
Services, such as electricity, water, gas, 'sewage 
and effluent disposals, are available close to 
the site. 

The Laboratory when completed will cover 
all aspects of metallurgical research, both 
fundamental and applied, and will also carry 
out research on ores, minerals and refracto- 
ries as applied to metallurgy. The prepa- 
ration of minerals and ores and the smelt- 
ing of the latter are so definitely a part 
of the development of the country’s metallurgi- 


cal industries that facilities for mineral re- 
search have been provided at the Laboratory, 
complete with pilot plant equipment for semi- 
commercial development. 

As the metallurgical industry is one of the 
biggest consumers of refractories, research on 
this subject has also been associated with that 
on metallurgy, and that the work on metal- 
lurgical furnace design might also be under- 
taken. Work on refractories will be greatly 
facilitated by the presence of the ore-dressing 
and minerals research section with its special- 
ized laboratory and pilot plant assemblies. 

In consequence,' provision has bsen made in 
the final plans of the National Metallurgical 
Laboratory, for administration, including stat- 
istics,^ library, museum, lecture theatre, etc., 
chemical analysis, physical chemistry, physics 
as it affects mstallurgical problems, the exami- 
nation, preparation and smelting of metallic 
ores, the melting, heat-treatment and working 
of metals and alloys, research into the struc- 
ture and physical properties of metals and 
alloys, the electro-deposition and surface treat- 
ment of metals, and research on refractories. 
Facilities will also be provided for the appli- 
cation of research results to commercial ope- 
rating conditions and for the study of such 
conditions as they affect the quality of the 
products and the efficiency and economy of 
commercial production. The National Metal- 
lurgical Laboratory will work in close collabo- 
ration^ with the other laboratories of the 
Council, particularly on long-term research of 
a fundamental naturs. 

Broadly, the work of the National Metallur- 
gical Laboratory will be divided into the fol- 
lowing divisions : — 

1. Physical Metallurgy Division including 
thermal, electrical and magnetic tests, experi- 
mental heat treatments, pyrometry, X-ray 
analysis, radiography, optical properties, ap- 
plication of ultrasonics to metallurgical prob- 
lems, etc. 

2. Metallography Division including elec- 
tron and normal microscopy, macrbscopy, in- 
clusions study, experimental foundry, making, 
mechanical working _ and heat treatment of 
metals, physical testing of metals at various 
temp 3 natures, etc. 

3. Chemical Metallurgy Division including 
extraction and refining of metals from their 
similar matnrials (ore-dressing and mineral 
beneficiation). 

4. * Inorganic Chemistry Division including 
analytical chemistry of metals, alloys, ores 
refractories, slags, fuels, etc., study of gases 
and inclusions by vacuum fusion and other 
methods, micro-analysis, etc. 

5. Physical Chemistry Division including 
electro-metallurgy, study of corrosion and 
protection of metals, surface treatment of 
metals, polarography, spectrography, study of 
slag-metal relationship, chemical microscopy 
thermo-dynamics, radioactivity, colorimetry 
electro-chemistry, electrolytic production of 
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metals, determination of pH and its applica- 
tion, general electro-chemistry, etc. 

6 Refractories Division including stucly oi 
moulding sands, binders and auxiliary mate- 
rials, thermal and other physical charactci- 
istics, physical properties at various tempe- 
ratures, petrographical study of minerals anct 
refractories etc. 

7. Survey and Intelligence Division in- 
cluding survey of raw materials, library, 
research and technical information service, 
translation service, scientific liaison, museum, 
publication and publicity. 

Summarily, the Laboratory is meant to func- 
tion as an up-to-date research centre wheie 
knowledge of the fundamental science of phy- 
sics, physical and inorganic chemistry, metallo- 
graphy, engineering, etc., will be utilized to 
solve the problems which confront the ferrous 
and non-ferrous masters and metal fabricators 
to-day and are expected to confront them even 
more in the future when competition from 
foreign countries will have to be met. The 
Laboratory is also meant to function as a clear- 
ing house for information. The Laboratory 
will give facilities to a number of scholars to 
an advanced course and will train them in the 
application of scientific methods to metals in- 
dustries, so as to enable them to take charge 
of technological duties in the works. To help 
and encourage industrialists in the solution of 
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their problems, facilities will bo provided at the 
Laboratory by (‘staldishiny; Ktdlowship System, 
first iiiauguratiHl at ihi' Mellon U- sc'arch In.sti- 
tute, Pittsburgh. 

The Laboratory will t‘onsist of a Main build- 
ing housing administrative oilii-t'S, research 
laboratories, library. U‘tdiir<‘ tlusatre, museum, 
etc., and a 'r.'clint)Iogjc*al block comprising 
large workshop-type lal loratoric's oi* bays asso- 
ciated with control rooms for .sc‘mi-i‘ommcrcial 
scale opm-ation. 'flu' Main building will have 
three doors. 'Phe admini^;trative sindion is 
centrally lo(‘att‘d on tin* second lloor. The 
actual working, door ansa on tlu‘ first lloor is 
approximately 2(>.()()() sip ft., with an (H|uivalent 
space on the /’.round door and about H.fOO sq. ft, 
on the second door, 'flu’ d'echnolo/’ical block 
providing a woi'king door area of alxait 28, {)()() 
.sq. ft., lias been situatixl to the south of the 
Main Building and eomu‘ct(‘d to it by (‘overed 
ways, ddie iiulividual laboaratoriiss and the 
administrative section in tlu’ Main buildin/j will 
be air-conditioned by refri/'m'ation .system. 

The total cost of construction and (‘(giip- 
ment of tlu' Lalioratory is isstimatcd to be 
Rs. 42,80,000. buildin/;s, scrviciss. air-condi- 
tioning, heavy electric-s, etc., are estimated to 
cost Rs. 2r),00,000 and for e(iuii)nu‘nt a provi- 
sion of R.S. 17,80,000 has Inwn made. The 
recurring expensi’s in tlu* initial stages arc 
approximately (sstimated at Hs. (>, ()(),(){)(), 


Hyderabad Eaginccrincy S/a/idards Connuiflir 


HYDERABAD ENGINEERING.iSTAND ARDS COMMITTEE 


tN order to bring the P.W.D. Officers toge- 
-1 ther for the purpose of discussion of their 
problems and programmes and to benefit by 
personal contacts, a Conference of the P.W.D. 
Officers was held for three days in Hyderabad. 
It was presided over by the Hon’ble Nawab 
Zain Yar Jung Bahadur, the P.W.D. Member, 
and was attended by the Chief Engineers, 
Superintending Engineers and all the Execu- 
tive Engineers and Divisional Engineers. 
They visited the Engineering Research Labo- 
ratories on the 14th of December 1946 
when the various experiments regarding irri- 
gation, building and road researches wore 
shown to them. The next day Dr. S. P. Ra,iu, 
Director of Engineering Research, moved the 
following resolution at the Conference : — 

^'Resolved that in view of the importance 
of accurate determination of strength of 
materials and their economical use in con- 
struction, an Engineering ^taandards Commit- 
tee be formed to work in collaboration with 
the Engineering Research Department, with 
the programme of collection of the different 
engineering materials of the State, their sys- 
tematic testing and the drawing up of the 
standards of specifications.” 

In explaining the need of such a Committee 
Dr. Raju stated that the fact of American engi- 
neers constructing some of the biggest buildings, 
dams and other engineering structures in the 
world was due to their confidence in their 
knowledge of materials and methods of con- 
struction derived by extensive testing and 


standardising of spocilU’ation.s. Ih’ ri’fcrred to 
the work of tlu' Anu’rican Society for Testing 
Materials (A.S.T.M.), Arneriran Soeiity of 
Highway Ofiieials (A.S.H.O. ) for Road Stand- 
ards, Bureau of Riudaniation for Irrigation 
Standards and tlu’n to the British vStandaids 
Institution. 

He was /dad that the (lovornnuuit of India 
had decid.'d to set up an Indian Standards 
Institution witii tlu" object of evolvin/i national 
standards in lass/x’ct of strurtur; materials, 
opc’rations, practi(‘e.s. ete. Ih’ r<’ft‘rred to the 
speech of tlv‘ Ilonlih^ Meunber in which he 
had said : “In order to t i\\o /uasatisst good 
out of eugin('(‘rin/j r(\search tbt*r<‘ must be a 
close CO ordination I)(‘twe<‘n <Mu:iu(x’ring prac- 
tice and engines rin/t re.scsircdi” and stre.sscd 
the ne:d of a body ]ik<‘ tlu^ Conh’rence of 
P.W.D. Ofllcers to be associated with researches 
on materials and their standardisation. 

The lIoiLble Memlx’r strongly supporting the 
rc.solution mentioiu’d some of the big tilings he 
has in view for engimnn'ing progres.s in 
Hyderabad which would he needing the help 
of such a Standards Cknnmitttx* and stated that 
the Research T.aboralories and the P.W.D Offi- 
cers may thus co-op<‘ral(^ in a work of great 
importaiK’e and lie linked with tlu* National 
Body of the Indian Standards In.stitulion. 

The Proposals were unanimously accepted. 

H.vderabad has th(‘ good fortune* of carrying 
an Enginecr-P.W.D. Member who can, not only 
administer the Department but also enter fully 
into its technical details. 
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Randhawa. : A Bio- /Esthetic Plan, for India 
A BIO-^STHETIC PLAN FOR INDIA 


By M. S. randhawa, i.c.s. 

JUST as we are planning the development of valuable source of vitamins to the deficient 

industrial and agricultural resources of our dietary of our people lo i e aencieni 

country we should also have a national plan 4. Village plantations.—Fruit timber and 
for encouraging the grovdh of fruit, timber fuel are the main requirements o? villages 

.K*s’”f„s= <?!■“«; sZi rrr 

”sSfl “and' WMtSS “ctoS“ W?h?™ 5h 1“”®- “ 1“’, of ” buses': 

also to cll?ify om Slas reglrdi°M thT cholcl bullock runs of their 

Of trees fS varTous nurS /o nlfS ka f They should 

-j various purposes, e.g., piantin^^ be encouraged to plant bakain and mulherrv 

road-side avenues, city roads, canal banKs, trees in thp rnmrimini^c 

public parks, platforms in railway stations ^ nds of their cattle sheds. 

and compounds of private houses. We have to ^ B'^O- ^STHFTrr pt a at 

assign ornamental flowering trees, shade trees, We arp^ ^ 

timber trees and fruit treas to places where ben for the term 

they can best fulfil their function. At present x^iay be d- fined planning which 

we see the irritating spectacle of fruit trees flora and fauna planning of the 

being grown indiscriminately in the compounds the countrv Rio beautifying 

of houses and, timber trees in public parks and both the animal planning embraces 

citv roads animal and plant sciences, Botany and 

city roans. further defined as plan- 

In brief we may sum up our tree plantation and ^sthehc ° DohTf ^nf artistic 

plan for India as follows:— plantS nf includes the 

1. Bio-aesthetic planting for compounds of citv roadt; in trees along 

private houses, dak bungalows, banks, hotels, pounds of honliT ^nd _ corn- 

universities, colleges, schools, public offices, ^nd develonmorff^ nf^^ at ^uwns and villages 

town roads, public parks and platforms of preservation^ of Parks for the 

railway stations. For these places we should mals and ofaL 

select trees with beautiful flowers and foliage obiect of our sanctuaries. ^ The 

to beautify them and to give pleasure to the encoura^-mAnt^ nf 

people. Kachnar, pink cassia, erythrina, mille- mental ^oworinS^ orna- 

tia, amaltas and gold mohur come under this towns and vil- 

category. • wUd ^dn^v ^ beautiful hamrless birds like 

2. Roadside avenues of our national, provin- i^^oi geese and Sarus cranes by 

cial and district highways. — The sole criteria HpItac^ oo some of our big Jheels 

for selection should be shade plus economic ry^Jn sanctuaries, and preservation 
utility. For this purpose, trees which yield u ’ being ruthlessly 

timber, fruit and are also shady should be samhharQ black-buck, blue bulls, 

selected such as mahua, mango, tamarind, ‘^ccr in National Parks 

neem and sheesham. ^ of our 

3. Canal roads. — We should plant all canal u- i i 

roads with fruit trees like mango, jaman, -x ^ piaces wmch belong to the commun- 
kathal, etc. The stones of varieties like langra, rather than individuals should 

dussehri, sufeda and fajri, yield excellent fruit -r ^ bio-aesthetic planning, 

trees which are better than the desi mango, I^i'sons, especially those 

There are thousand miles of canal roads which ^ ^ unable to afford private gardens of 

can be planted with fruit trees thus adding a ^bus be able to enjoy the sight 

Places Susceptible of Bio-aesthetic Planning 


Towns and Cities 


Ghats of Rivers Panchayatghms Village Sc!) ools 


Compound^^ of houses 


Town Roads Parks Platforms and^ Public Build’ngs Boulevards in coastal 

approaches of 1 towns 

Railway Stations | 

1 ^ r 

Ancient historical buildin s under the Modcjin Buildings 

Archaeological Depirtment . 1 


plotels Dak Bungalows of P.W.D. & Univer ities Hospitals 
Canal Dc-partmsnts and and Colleges 
District Boards 


Odic*^ buildings of 
Munkipa'iti t-.« . 
District Board? 
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of beautiful flowers. Public parks and squares, 
public roads, platforms of railway stations, 
compounds of hospitals, universities, colleges 
and schools, ancient historical buildings under 
the supervision of the Archaeological Depart- 
ment, compounds of courts, office buildings of 
municipalities and district boards, and dak 
bungalows of the Public Works Department, 
Canal Department and District Boards are 
places in towns which are susceptible of 
bio-aesthetic planning and should claim prefer- 
ence in our prograimme for the beautifying of 
our towns and cities. Proprietors of hotels and 
banks, and owners of ’ new bungalows should 
also be encouraged and given all assistance in 
the planting of ornamental trees. 


Firstly they contain no open places suitable r< 
plantation and secondly their streets and roa< 
are too narrow. 

Our Old Towns 

Town planning is a precondition of hii 
aesthetic planting. We have allowed our towi 
to develop without any plan or order 
mushrooms on a dung-heap. In our count i. 
laissez faire has rsally gone amock and tl‘ 
results have been most unfortunate. Ugly il 
ventilated houses joined, together in monstroi. 
piles along narrow, crooksd lanes — that is 3io‘ 
our ancient towns like Lahore, Lucknow an 
Benares appear to an outsider whose eyes ai. 
accustomed to Western orderliness. An aeri; 
view reveals them as pieces of a jig-saw piii^ 



Town Planning and Bio-Aesthetic Planting 
Town planning and bio-aesthetic planting go 
hand in hand. Orderly and planned planting 
of ornamental trees can be seen to its bsst effect 
in new towns with wide roads flanked by shady 
footpaths, well-laid-out public parks and 
squares, rather than in congested old towns 
with narrow crooked streets. Our old towns 
ofler little scope for bio-eesthetic planting. 


zle, mixed up in a crazy pile. And not a patch 
of green in these prison-like piles of masonry. 
These houses may have been suitable in mediae- 
val, insecure^ times when security was the 
guiding principle in our domestic architecture 
rather than ventilation, but at present they 
appear anachronisms and fossils of a social and 
economic ord=r which disappeared long ago. 
In these old towns, the so-called native quar- 
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ters and bazars of the Anglo-Indian Sahib, we 
see a reflection of our disordzrly and undisci- 
plined social and economic life. They may 
appear romantic to foreigners who come to our 
country in search of oriental mysticism and 
magic, but are czrtainly unfit for the growth 
of a healthy nation. It is time that we reealize ' 
that we had enough of these smelly streets. 
The young ;r generation - must be educated in a 
new mode of living. We must improve the 
environment which surrounds the individual in 
our towns. 

Improving Old Towns 

A very pertinent question arises about the 
fate of thes'5 old towns. What should be done 
with these ancient insanitary slums ? Seme 
would recommend wholesale demolition. But 
that is an extreme view, idzalistic rather than 
practicable. These old towns are in need of 
drastic surgery. We must decongest these old 
residential areas by compulsorily acquiring 
suitable central housing areas, and after demo- 
lishing the ugly houses thus acquired, we should 
develop parks and open places in the sites 
thus vacated. Improvement Trusts have done 
useful work at Cawnpore, Lucknow and Allaha- 
bad, but the rate of progress is snail-like, and 
painfully slow considering the tempo of mod- 
ern life and our requirements. In the parks 
thus made, bathing tanks should be constructed 
for the enjoyment of citizens in hot weather 
and incidentally for irrigating the trees and 
lawns. 

As regards the growth and expansion of our 
towns, control and planning are very essential. 
All the availabls land in a radius of three 
mills or more from the inhabited area accord- 
ing to future needs should be compulsorily 
acquired by the municipalities and planned into 
residzntial areas with commodious plots for 
houses and wide roads. The garden suburb 
should be our ideal in this hot country for 
vertical development is unsuitable considering 
the summer heat and flats are positively un- 
comfortable in hot months. Moreover the 
development of motor transport has greatly 
facilitated horizontal and peripheral develop- 
ment of towns. So far as possible the growth 
of these gardens suburbia should be plannzd 
in a concentric manner, as this will mean eco- 
nomy in fuel consumption for motor vehicles. 

With the planned development as outlined 
above for our old towns, a good deal of 
improvement is possible. It will not only 
provide suitable houses for the man with 
moderate means, but will also provide a 
check for the unbridled anti-social activities 
of the site-gamblers, rack-renters and slum- 
buildrrs. It is very essential that the Govern- 
ment calls a halt on the process of slummiflca- 
tion so that the activities of chawl-buildsrs 
who are creating problems for the future are 
curbed, and the colossal wasts of wealth of 
the country on these rows of ugly houses is 
stepped. With evisceration of slummy quarters, 
development of parks and tanks in decongested 
areas, and controlled development in the 
suburban areas we can make our old towns 
also fairly attractive. 


New Towns 

Towns develop along the lines of communi- 
cations and s'lrve as production or distribution 
centres. Our old towns have developed along 
the banks of rivers which wers the main chan- 
nels of communications in the past and served 
as distributing centres wbzre the villagers ex- 
changed their agricultural produce with hand- 
made articles manufactured by the artisans of 
towns. Under the stress of modern industrial 
dev.Tcpment with machine production and 
rapid means of communications by means of 
railways and motor vehicles, the old distribut- 
ing town along the river bank stands as an 
anachronisrn. New manufacturing towns will 
arise in course of time near the souroz of raw 
materials, though not to the same extent as in 
young developing countries like the United 
States of America and the Soviet Union. Like 
their Pittsburgh, Detroit, Magnitogorosk, we too 
wdll have big manufacturing centr-s in course 
of time and Jamshedpore of Tatas is a case in 
instance. With development of hydro-el: ctric 
projects industry is bound to spread, but more 
in the vicinity of existing towns rather than in 
new sites. 

The Garden City 

So the problem arisEs, what should be our 
ideal in this new town development ? The 
Garden City should be our ideal and the 
Wzlwyn Garden City in England, and the 
Model Town of Lahore provide an example 
which may be profitably followed in the deve- 
lopment of nsw population centres. 

The noisy clanking tram-car with its ugly 
rails spoiling the streets should be definitely 
banned in these n:w towns. With electrifica- 
tion which will follow hydro-electric schemes, 
trolley-buses will be most suitable for trans- 
porting p:ople to the places where they work 
from their homes in garden suburbs. For our 
city of the future, Le Corbusier model with 
many-storeyed offices and factories linked with 
the garden suburbs by means of bio-aesthetic- 
ally planted roads, will be v:ry suitable. Peo- 
ple will work in the production hub of the city 
during daytime and will scatter again in the 
garden suburbs in the evening enjoying their 
life in healthy, quiet, noise-free and dust and 
smoke-free surroundings. 

Bathing Tanks 

Public bathing tar.ks should form an essen- 
tial feature of these new towns. Pec pic can 
enjoy thems'.Tves in these tanks during sum- 
mer and their waste water can be used for 
irrigating the public parks and gardens, which 
should be planted with ornamental flowering 
trees. Canals where available can also serve 
a useful purpose and also provide excellent 
epportunities for scenic planting and beauti- 
fying the towns. 

Road Plan and Plantation Plan 

For our towns we are not only in need of 
‘Road Plan’ for . traffic but also ‘Planta- 
tion Plans’. For every town of imp::rt- 
ance a ‘Plantation Plan’ should be drawn and 
rig’dly adhered to. For new roads it is compa- 
ratively easy to plan plantation of unfamiliar 
flowering tree, and it is the old roads which 
present a problem. The wholzsale cutting of 
existing trees will render them shadeless. 
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Hence the only praclicol a})pr<)ach is i\ placu- 
inent ol’ dead, decayinij; and old irec‘s acct)rdin;’ 
to a plan, and reinoval of ti'oos plantetl within 
two to three years. Once a plan is inadi*, it 
should be ri.aidly followt'd not oidy in new 
plantations but aJso in i\ jdaet'ments. 

CnoicK OF 'rKKUS 

While shade and econninie ulilit.y shtuild 
be the criteria tor s. lectinu' treses for 
national, jirovincial and district roads pa.ssiipt 
throu.nh the cc.unti-yside clitHMaait types of 
trees are required for town roads. Kor road- 
.side av.nues in towns and cities, shade and 
beauty are the sole critt'ria which wt' should 
consider whit.' selecting trees. Unfortunately, 
there are v^ery few trees wliich combine shade' 
with beauty of (lowi'rs, for the lanijo majt)rity 
of (.ur fhnvering ti'cc\s art' deciduous. Whert' 
space available is so limited and only row 
of tree.s can bt' grown on each side of tlic roail 
llowering trees lik:.' (lul-mohar, Amalias, ,Iaca- 
randa, Krythrina and Siiatbodea may bt' grown 
alternating with shade trees like K'at/tmia opvr- 
cuiata. Clujice should be restricted lo onu' sjie- 
cies only for each street. Very tall tret?.s likt' 
Eucalyptus and Millingtonia, and trees witli 
spreading' crowns like Banyan, are unsuitable 
for town roads, for they intc'rfere with eluctric 
wires. Medium-sized tiaes like Eugenia oper- 
cuiata and Pakur (Ficus vnjectoria) which are 
extensively grown in New Deliu, are ideal for 
shade while for beauty we have a large num- 
ber of tret's to choose from. 


f eminent 
\ Sriinu'e 

trahic such as motcr cars and Icrrit*:: ami sltJU- 
tnovinc. traflic .siadi as iu»rs.t‘“drawn vchich s, 
l)iillcck cart:, and bicycles. A road divaicd 
into hiur ccftiims, Im- shuv and foot tralhc nn 
each side .^eparat d !»> island:; planttnl with 
;*i*a,<s and siinilt.s in Hi' middhs am! Ilankctl by 
hictpaths fiM- pcdi>;:!ri;in:;. should i)t‘ (nii’ idcai. 
Wi' rt'conmu'nd douh] nvrniu",: of tret';; on oidm' 
sides of the ftotpath.;. :tii uiiicj* row of .•■.h.adc- 
h-ct'S ami afi intici' row of oriianicrtal (low r- 
ing, trt't'S. 'riit' oulcr r<iw ; houbi he eonipos('ti 
<»r e\*er".!’.r(‘en .■;hai{e trees witli dt'ic.c folmge. 
such as 'I’amariml (niili), 1U)1 pah pid hnujhtilm^ 
Eugenia (gn’milata, I hit ruujira IPtxl 'nirgiui, 
Moulsai’i { M i ni iisiipr, elt'iigi), Firu:: n'tur.a, 
N('em i A-unliruchtii imhra) ami Pakui- (Eirus 
in j I'rtDf'ia ) . 'I’lic hinclion of tlu' outt'r row is. 
of si adi' only. d’ln'.'-.t' ti’ecs :;hould hi' planted 
in pure avtsnu';.; ami not m lui.seii pittela*;;. 
(h-t)wlli in piirt' avt'tme.s jirovide;. a ht\autd’ul 
skyhm* ami a ph’a::ing. t'nect diu' tt> uniform 
si’/.(‘ and .sh.apt' of Hit' criiwrs <U' (ht* tree.*; of 
Hie same siiccie;:. while a mixture create;: an 
iigly confusion wi!)t a .jap, g.cd ;.kylim‘. 'fhe 
inner row:: .';houIil hi' jilautt'tl with ornamental 
llowerim'. tret'.*: only. 'I'jie outi'r row;; of :;hadt‘ 
tret's will prtividt' ::hatle foj' pt'iU'.strian.': on the 
foolpatli.s ami at tlu' ;;arm‘ time will furui;:h a 
gret'u hacki'.i'oumi foi* llu' pink, red, I'riinson 
and yellow llowt'rs t>f tiu' tlowt'ring. trt'i'S. 'i'he 
trees in both Hit' row:; ::)iould f>e planted at a 
dislanct' of .‘10 fet'l from t'aeh other with the 
tree.s in opposite rtiw.'; alternating,. 
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Double Avenues for Cities 
Double avenues of trees are a necessity in 
big cities, where wide i-oad.s arc available. In 
an ideal road for a traffic centre of the metro- 
polis provi.sion should be made for fast-moving 


Some (kmoun Hc'Hkme.s 
While most of Uu*^ dowering tree's look hc'auti- 
lul when i)Ianted in pure avenu.s, there are* 
.some species wiiieh dower at the .sanu* tune 
and Iht' t'okiur i)l thedr dowers also liarmonr^c's 
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aiul honct' appear mora (‘Itective when planted 
touetlier. St)ine ol the ilowerin^ trees which 
llower ill tlu‘ sana* season are grouped below 
in selu'ines with due regard to colour harmony 
ard ar(‘ recommended tor planting along our 
fown roads. 

sen KM 1-: No. 1 


. / (IS (/itr AmaltiU 

(S ri’owl (Si O’«'\ (Ndillov) 

d'his is a very striking colour scheme, the 
rich yt‘Ilow colour of Anialtas Howers con- 
tra.sting with the scarlet orange colour of Gul- 
moliar blooms in the montli of May when both 
tlK‘ ti-c<.‘s art‘ llowering, 

s('H!'.\n<: No 2 


[('}•> uxitn tint m cttti'sa 

kiiMV Sl.iftil ('nhillcs Cdory Rusty Siiidtl 

bv;uci I’lfavc! 

N'fl'ow) (Or.iagf o-fi) ((biMrn \’<llo\v 

1'his colour scheme is very elTeclive in Octo- 
ber wlum both tht'se trees arc llowering and 
a colour (dTecl similar to that in .scheme No. 1 
is produced. 

.S(’IIK.MK No, :{ 


JiUitt'iUtdd (P( '.’vZ/or J>ica • Ofi(/(t 

a /(7,a lo/ufAa m.vii>sat7o/ia 

(liluit) (Vtilhuv) (Ihio) 

Both tlu'.sc trocs (lower in April toKclhor and 
a l)eaulil'ul eolour-eirort is produced, which 
ajiijcars .soothing in the ularc of April sun- 
shilus 

S('in«;MK No. ‘I 


Sr,ff/}iufn )iiloth(t /'.rythvhiii ifuliid S /^af/ttu/fn 

Koi luaiti ticc .Si add Idythtimi Koii l..in ucc 
( ( )i .ir.iM’ I li tic <»n ) (Staibl, usl) ciiiu onl 

Bot'ii tlu'St' tre(‘S (lowin’ in Marcli, when thiy 
.are a l)Ur/.e <»! eolour, 

S(Mn-;MK No. n 


f r ('t.-ssjd ( '(I \s/it 7riu/ .v/ 

( ( hi aid* h r« '1) ( Rink) 

Both th(‘::e tris's flowin’ in May and Jun.' 
when a very mellow colour scheme of pink and 
rial cttlour is ol)taiiU‘il. 

Lht of OrtKunrnlal Trees 


SCIIKMK No, 6 
Ijauhiina Scheme 


Hauh/nia li />. ZA 

■r</f / 'i-tr (7 . (hi .’,ht 7<a}7t\<U(t 

( ikuple mauve (VViiiiu Var.) inai^eiu.i) (liulttpiiik 
Vai.) V..r. 

This colour scheme which is composed of 
thri'c varieties of Bauhinia varicgaia, pink, 
white and purple-mauve, and light raLigcnta 
(U. Krugi) is recommended for dust-fre:- roads 
of ri'sidenlial arca.s. All these Bauhinias blos- 
som ill a Icalle.ss condition from middle of 
February to middle of March whi:n they look 
like huge bouqets o.{! pink, white, purple and 
light magenta llowors. This is a very xDleasing 
eolour scliemfe and is highly recommended. 

II 

Id.ANTATiON PLAN FOR OUR HIGI-IWAYS 

A plantation plan for our National, Provin- 
cial and District Board highways is urgently 
wanted. In drawing such a plan, climate of a 
I)lace, its temperatune, rainfall, sciil and water- 
level should be carefully considered and suit- 
able species selected. 

Avoid Mixtures 

On account of indiscriminate planting and 
thoughtless replacements our roadside avenues 
have become very much mixed. Due to the 
dilfcrcnce in the shape of their crowns and 
rate of their growth they have a patchy ap- 
pearance and from a distance present a jag- 
ged skyline. On tlio other hand if wc plant 
pure avenues with one species only for a num- 
ber of miles tliey will look harmonious and 
pleasing and the sky-line will be regular and 
wave-like. So it is very essential that mix- 
tures of (liircreni sj)ecics bo avoided and wc 
should hav(‘ pure avenues of a single species 
for long stretches. This will not only im- 
pn>vc their appearance but also render their 
management more econoniie, u. -plantation 
easier and will i’ationali/.e their exploitation 
for commereial i)iirposcs. If rnahuas and 
iic! ms ai’o grown in pure avenues for miles, 
oil-crushing industry can be easily started in 
sucli clisti’iets. Due to growth in compact areas 
there will be saving in transport charge's. 
vSimilarly furniture-making industry can be 
encouraged in Sub-llimalayan districts wlTich 
.•^ipei’lali/.e in sheesltam, sal and teak. Tamarind 
fruit which now only siM’ves as a staple diet 
of monkey.s, can be prolitably exported to the 
Punjab, ‘Sind and N.W.-Fi’onticr Province. 

Suitable Jv)r Tonm Roads 


No. 


I 

o 

:i 

4 

r» 

() 

7 

8 
9 

10 


I 

I 

I 

! 

I 

i 

! 

i 


FoliaiJlo trers for outer Aviuhk.* 


Fb)\vc ing t.r(.*t,;s forii\.*t Avenue 


Aeyn7f,ui far*ffi/)At {/uimni/.*) 

Ca/itsirmon hm^rr/antm (Ik.ule brush tree) 

A nt/h HYp/iaius t adam V 
/•'uii'f'tiid u/iA a 

/\ iya(hia /<>fn;:/'(>//i (/O’Z/eZv;) — 

/bttianjn <1 ivxhuryjtii {jia pnfa) 

(/Z ’/u- ( Australi.in I’oUh’Mieekctl tree) . 
rit/trilAdtftn ( Ruin tree) 

J/t'Z/e a:,adn\u/i {at't'm') •* 

7\imaj : ndus i'titiiia (//;/Zd •» * 


(atsd /Is'/tAii 

l^atthrnii xa ,• /A 

C(i!ri//t'*r nii'. m >sa 

/\'/to/>/i(>ni,fi sldelil l.euier) 

S da / hodi'ii 7t i/ot ica 
JatUD'aiid't tstu'foiia 

n A' Z m /inr) 

/ Yoeinia /7t>s-rt i/jf/at amd /. t/unt/a 
Crt^n/lt'a robust a 
Ciliri idia inaculata 

— ■“ - •Tirrit" 
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Mahua flower can be used for the manufacture 
of power alcohol. 

Smade 

The main function of a road-side avenue is 
shade. Hence those tre.s wluch are quick- 
growing' and provide dense shade should be 
selected. The trc-s selected should provide 
shade net only at sides, but also in the centre 
of the road. From this point of view trees 
with an umbrella or sub-umbi\lla crowii like 
neem, mahua, imli and am, arc more suitable 
than trees with a linear, elongated crown like 
teak, eucalyptus and millingtonia. If thesJ 
trees provide shade, and also yield valuable 
timber or fruit, they are still more dcsirabL\ 
The trees should bo planted 41) feet apart so 
that their crowns may develop freely. Where 
the road is more than 100 feet wide a double 
avenue of trees with the outer aVviiue near the 
boundary line, should be grown. A section of 
L-ucknow-Rae-Bareli road has such a double 
avenue and ths' read is very shady and cool. 

Selection of Trees 

Trees for various roads should be selected 
with due regard to rainfall, soil, temperature 
and water-Uvel. Only those trees should be 
grown along roadsides which provide thick 
shade and are also valuable from the economic 
point of view. The following trees which are 
also shady and yield products of economic 
value, are recommended: — 

(1) Neem (Azadirachia iudica ). — Its leaves 

and bark arc used for medicinal pur- 
poses and its seed yields valuable oil. 
It can grow on alkaline Usar soil. 

(2) Mahua (Bassia latifolia) fruit is edible 

and the seed yields an oil. It is also 
ornamental and its copper-rod leaves 
appear beautiful in the months of 
March and April. Suitable for clayey 
soil and can also stand semi-alkaline 
soil. 

(3) Imli (Taniarmdus indica), a beautiful 

tree which stands the dust of roads 
very well, and its fruit and timber are 
also valuable. Suitable for dry ureas. 

(4) Sheesham (Dalbe.rgia srssoo) yields excel- 

lent timber. Suitable for Sub-Hima- 
layan districts with rainfall over 40". 

(5) Mango {Mangifera indica) yields valu- 

able fruit and dense shade. Suitable 
for clayey or mixed soil with water- 
level 30 feet or less. 

(6) Alhizzia procera (Sufedairis) . — A quick- 

growing beautiful tree. Grows easily 
in sandy soils. On account of the light 
yellow colour of the trunk, it reflects 
ev:n weak light. An excellent road- 
side tree. 

(7) Pitheclohium saman (Rain Tree). — Suit- 

able for moist districts, with rainfall 
over 40", 

Trees Unsuitable for Road-side Avenues 

The following trees should on no account be 
planted along the roadside: — 

L Brittle Trees — 

(1) Eucalyptus (all species). 

(2) Millingtonia hortensis (Neem cham- 

beli) . 

(3) Eugenia jamholana (Jaman). 

(4) Alhizzia lehhek (Kala Siris). 

(5j Cassia siamea. 

(6) Ficus glomerata (Gular). 


All tiuvir trees are fragile with very w.ak 
u'oud and eniisccpieiitly break easily in a wind- 
sienn. 1'ii.' losiiit is that afim* a heavy storm 
mads bineked and Iranie is siojSpecl for 

a t*()n.siderab](' length cf time, and during a 
.slonn Ihe.se tna s are a t:)i)sitiV(‘ menace to the 
lives df unfortunate travellers who happen to 
Ik‘ on tlu‘ road. Hesides eucalyptus anu neem 
chanibt'li liave linear, elnngate'd crown.s which 
l)ia>vide poor sluide, 

IL Thonitj Trees 

(7) Acacia arabica (Bal ul). 

(8) Acacia inadesfa (PJiulabi). 

(0) Ziriyphus ja/uba (Her). 

’i'bese ai*(‘ thorny tree's and tht'ir thorns are 
a nuisance for pn. umalic tyre's of small cars, 
cycle's and inotor-cycU‘s. 

Ill 

IlJEAl.. ViLIAGi'; PLANTATiON 
Village sliainilal, the common land whicli is 
us<‘(l lor pasturing cattle, is itiestl for village 
t)lantations. Old fallow land which has been 
out of eniltivatiejn for a long time can also be 
taken ig) for t)lantation puriK)ses. 'rite ciues- 
ti(ai is whether tltese' platitations shoulct be 
raise'd and managed by individual farmers or 
by tlie village panchayat. Pianiation under 
the supervision oi the panchayat and common 
owner.slnp of tlie tree's is an icletil solution, but 
the dilliculty lies in the lack of coritoratc sense 
in many villages. Usually we hnd that every- 
on(‘’.s re.-'-ponsieility is no one’s responsibility, 
and trees planted with great elTort are' gruz.d 
by cattle'. So we have to adopt both tlie remc- 
die.s. In a village wlierr a pancliayal is func- 
tioning Slice. ssl idly the filantation should be 
raised by the pancliayal, which can also ap- 
r)oint village' youngmen as guard.s' for protect- 
ing the trees in ih lirst two years. 

in the xainindari and taliuidari villages of 
Oudh, the wa.ste-land Ix'Iong.s to the zamindar 
or the? taluqciar and not to the' cultivators. This 
is the higgc'sl ob;,1acIe in th ‘ way of tree- 
plantation jirogramuK's in tlu'si' village.s. The 
tenants cannot he e*xpt'cted to plant Ire. s for 
the he'iielit of /.anitndars and tiu* /.ainindars are 
citiu'r too la/y to take up th.* plantation work 
theniselves or tlu* area of wa.stt'-land under 
their control is too vast and .scattered to be 
plant cl by them sia’et'.ssf Lilly. overcome 

tins (limculty in the way of progre.ss, the pro- 
prietary rights in tlu' wastt'-lands must be 
given to the village panehayats. 

lNI)I\/H)UAl. (h^ANTATION 

In some villag(?s it would he more f.asibJe 
to ^ partition the villag(' waste-land into 
units I to T) acres in area, Tlu*.sc‘ jilots .should 
he enclo.sed by kiitcha-walls to givi' protection 
to young Irt'es. Where water table is fairly 
high, a kutcha-well may also be dug in the plot 
Near the boundary wall lltorny luel trx's like 
babul or rnesquite (Proaapis Inlitlora) muy be 
plantcHl. In the middh.' area fruit trees like 
desi mango and kathal may be planted. The 
fruit trees may occupy 25 per cent, of the area 
and the rc'maining should bi' covered by fuel 
and timber trees. 


AV/r— 'Ilic i'on of prii'tinir this i o* In’ utio'GiM 
!-(*en <lefr;i>e<l l-y a genero'-s ryam from tin* Kurkrftlk'r 
Fonndatit^n for the pu licatiMn of rf*H otAciriithic, 
\v<»rk imde to iis tlirough the Kindness ot the Naiionul 
ns li line ol Sciences, India. — /u/. 
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THE NUTRITION RESEARCH LABORATORIES, 
INDIAN RESEARCH FUND ASSOCIATION, 
COONOOR, SOUTH INDIA 

By Dr. V. N. PATWARDHAN 


T he Nutrition Research Laboratories, Coonoor, 
occupy a uniqu:: and horKnired piacc among 
the scieniilic msuLutions in this country. This 
status has been aclnoved within a short period 
o£ a little over twenty years. It was in 1918 
that Lt.-Col. R. McClutisom (as he then was) 
commenced work in Coonoor on Beribery 
Enquiry undtu' the auspices oi‘ the Indian 
Research B"ui:d Association. It had to stop in 
1920 when McCarrisoii was invalided to 
England. Two yeans later when Jio returned to 
India, the Dcliciency Diseases Enquiry was re- 
sumed with the generous suppoit of the Indian 
Research Fund Association. But in a short 
time it was “axed” as a measure of retrench- 
m.nt. There were thus two breaks in a short 
period. Undaunted, Col. MeCarrison returned 
to the charge and in 1025, obtained further 
assistance from the Indian Research Fund As- 
sociation. The enquiry this time bore the more 
comprehensive title of Nutrition Research ; 
Col. MeCarrison became its first Director. This 
attempt was destined to be more fruitful. Th 2 
Pasteur Institute Association of Southern India 
had very kindly placed a part of the Pasteur 
Institute building at the disposal of the Indian 
Research Fund Association. The Government 
of Madras loaned the vacant buildings of an 
old jam factory for use as laboratories and 
animal hcu.s:. It is in those two buildings that 
the Nutrition Re.search Laborat u'ics have been 
housed right from the beginnhig. B'rom a small 
beginning thus mad: over twenty years ago the 
Institution has gradually expanded and has 
reached its present .state. To MeCarrison, 
therefore, India owes a deep debt of gratitude 
for, it wa.s his genius and foresight, coupled 
with an immense capacity for hard work, which 
rendered it possible for the Indian Rrscarch 
Fund A.ssociution to build up a first class 
seientilic institution in India devoted to Nutri- 
tion Re.search, For nearly t(*n years sinci’ its 
inception it remained th(‘ only plac'c in India 
where investigations in nutritional scimcc were 
being carried out. It seems, however, that the 
work at the Nutrition Rc'.search r..aboralori; s 
acted as a .stimulus to other work.rs in this 
ccltmtry for to-day wo find a r umber of active 
ccpt"es of nutrition re-*e'irch all ov r India. 

Major-Gcn. Sir R. MeCarrison, x.m.s., retired 
in 3935 and was str'ceedecl by Dr. W. H. 
Aykroyd who wa.s well known for h‘s nutrition 
work on behalf of the Health Organisation of 
the League of Nations. Dr. Aykroyd guided the 
destinies of the Nutrition Research Laboratories 
for th: next ten years at the end of which he 
resigned to take up the post of the Director of 
Nutrition in the Food and Agn'icullure Organ- 
isation of the U.N.O. in Wa.shington. It is felt 
that no better tribute to these two men can 
be rendered than the putting on record an ap- 


preciation of their scientific work which has 
made the Nutrition Research Laberatones what 
they arc to-day. 

Almost every educated person in India to- 
day knows the dinermccs in the piiys.que and 
health conditions of the people m aill'orent 
parts of India, McCarri.son was the lirst, how- 
ever, to grasp the sciontilic signilicance of the 
fact. He proved by well-designed experiments 
that the relative nuti’ilive values oi various 
provincial dietaries was the cause of the.se 
dillci'wr.ces. He was moreover convinced that 
at the root of ill-hcalth and diseases in India lay 
the widespread malnutrition of the poopio. 
With, the idea of scicntillcally investigating this 
aspect in connection with specific diseases that 
MeCarrison undertook studies on goitre and 
urinary calculus. 

Fiom a study of the earlier publi.shed work 
and on the basis of hi.s own cb.ioi vations on 
human beings and experimental animals Mc- 
Carrison reached the following conclusions. 

The thyroid gland grows more rapidly in 
early life of the individual than the body as a 
whole. Its weight, in relation to the total body 
waght, reaches a maximum at puberty in both 
.sexes and declines thereafter. The gland is 
more susceptible to dietary influencc:s during 
tlic phase of rapid growth. The enlargement of 
the thyroid under urfavc.urablo conditions may 
be small and pliysiclogical or,( n the other hand, 
may be abnormally great when the condition 
is called a goitre, the influencing factors being 
drscribed as goitrogenic. The dietary goitro- 
geric influences which are the most important 
may exist cither during (a) childhood, (b) ado- 
lo.^:cence and/or (c) throughout tin: whole span 
of life, “In th: last event the stigmata of 
goitre — i.c., congenital goitre, cretinism, doaf- 
muti.sm and varying grade.s of phy.sical and 
p.sychic degcncratior-^-appe'ir in tlici new-born 
of th: .species” (MeCarrison). Among the 
goitrogenic inHuonces were (I) excess of fats, 
fatty acids and lime, (2) dofieioncies oC vita- 
mins A, C, iodine, etc., and (3) gnitrt genic sub- 
stanc:s present in foodstiifN, such as cabbage', 
groundnuts, maize, etc. The occurrence or 
otherwise of goitre depended noon the inter- 
play of th sc three factoi's. 

The work on goitre ha.s been publi.shed in 
nn Indian Medical Research McviAr, N >. 23, 
Mamh 1932, entitled “Tlu: Lifc-lin: of the 
Thyroid Gland : A Contribution to the Study 
of Goitre”. 

M'’CarrL‘^on’s work on Urinny Calculi was 
equally productive of intorc^d'ng'reruHs. It was 
concluded from hospital statistics collect d for 
the years 1928-28, that in India the in''*ide''>cc 
of urinary calcuhis "was 1 per 10,000 although 
it was not uniform throughout Inch a. The 
‘^stonearca” covers what is known as the wheat 
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belt, z.e., Sind, North-West Frontier Province, 
Punjab, and western • parts of the United Pro- 
vinces. In Bombay, Madras, Hyderabad and 
Mysore, the disease was rarely encountered. 
There was one interesting observation in this 
connection and it was that in Manipur in 
Assam, in the midst of the rice-eating popula- 
tion, the incidence of ths stone was again 
found to be high. 

The role of diet in the production of 
stone was experimentally investigated in the 
laboratory rat. The stones produezd in the uri- 
nary tract of the rat on different diets were 
removed and analysrd. These stones were 
found to be either phosphate stones or calcium 
stones. In the former case they consisted of 
magnesium ammonium phosphate and in the 
latter of calcium carbonate or calcium hydro- 
xide or both. The human stonzs (removed at 
operation) were found to consist of a mixture 
of uric acid or urates, calcium oxalate, calcium 
phosphate and sometimes magnesium ammo- 
nium phosphate. The absznce of uric acid or 
urates in stones in the rat was due to the uri- 
colytic metabolic activity in the rat, which, 
however, is absent in human beings. 

The composition of urinary calculi in cattle 
was found to be similar to the calcium carbo- 
nate stone produced in the rat. The deficiency of 
vitamin A and imbalance between calcium and 
phosphorus was shown to be effective in pro- 
ducing stone in rats. The same influences were 
responsible for stone-formation in cattle. It is 
true that the mechanism of stona-formation is 
"not fully known even now, but the experiments 
of McCarrison showed beyond doubt the part 
played by faulty diets. Further work on this 
problem is obviously needed. 

Although the two main investigations occu- 
pied much of McCarrison’s attention his wide 
interest led him to explore other fields such 
as (a) the effect of dietary deficiency on the 
histcpathology of the gastro-intestinal tract, 

(b) relation of rice to bsriberi in India, 

(c) Lathyrism, (d) nutritive value of Indian 
foodstuffs, etc. 

Dr. Aykroyd’s interests lay in the field of 
applied nutrition. Immediately on assuming 
charg3 he commenced systematic study of the 
dietary habits of population groups and their 
relation with the prevalence of diseases which 
could be traced to malnutrition. His pioneer 
work on nutrition surveys in India was soon 
followzd up oy workers in other parts of India, 
so that by 1940 sufficient material existed to 
provide a fairly comprehensive although far 
from complete picture of ndian dietary habits. 
The information was compiled and published 
by Aykroyd as a Note on the Res'i^lts of Diet 
Surveys in India. 

In the meantime the Indian foodstuffs were 
being subjected to analyses in the Laboratories 
and in 1938 appeared a booklet, popularly 
known as Health Bulletin, No. 23. It contained 
valuable ir formation on the nutritive value of 
hundreds of common and uncommon Indian 
foodstuffs. The researches on (a) the patho- 
genesis of experimentally p’zoduced deficiency 
diseases, (b) the physiological functirn of 
vitamins, (c) insect nutrition and (d) clinical 
research in diseases of chronic malnutrition 


were also pursued with groat vigour by 
Aykroyd and his associates leading to .sonu' 
interesting results. 

A Nutrition Clinic, started at tho Sl.anl(\v 
Hospital, Madras, vvitli the co-op . ration of tho 
Surgeon- General with tlio CJoyornnuMit of 
Madras and the Hospital auihoritios, has prov^- 
ed a great success. The work done th.r<‘ ounng; 
the last four years has brought to lis'.ht im- 
portant facts concerning chronic (tianiKcas of 
nutritional origin, the etiology of phryno- 
derma, skin manifestations of vitjunin digicitsi- 
cizs and the buriiing feet .syndroims 


Phrynoderma or follicular hy}H‘rkorat,osi:: ha.s 
come to be accepted as being diu' to vitamin A 
deficiency. Aykroyd doubted this, howtn'or, 
and recent studic's at the Nutrition Clinic* have' 
brought to light what might bo (‘alk'd rediahit* 
evidence to show that phryrodorma is asso- 
ciated not with vitamin A deiicic^tioy but with 
the deficiency of one or more nu‘ml)(‘rs of vita- 
min B.> complex and unsalurated fatty acids. 

Burning feet syndrome is a peculiar clinic’al 
condition. It had been observt‘({ to occur 
among the poorer population g^roups in tlie 
Nilgiris nearly ten years ago. It actually 
came into prominence, however, wlum r(‘port.s 
were published at the end of World War 11 
from prisoner-of-war camps in tlie Far Fast. 
In thzse cases, yea.st, yeast e.xtract.s or food- 
stuffs containing vitamin B proved to be* » lltu’t- 
ive. Recently at the Nutrition Clinic*, Stanh'y 
Hospital, several cases of this type^ wtn*e in- 
vestigated and the thera])euti<‘ trials )>rought 
out the fact that pantothenic acid had a markc>d 
curative effect. Burning feet .syndrome thus 
appears to be a condition due to a didU'i ncy 
of one of the minor membei’s of the H complex. 

During the war years Aykroyd was eallc'd 
upon to advise Provincial and (kmti'al Gov(*rn- 
ments and the Indian Army on matl(‘rs t'on- 
nected with nutrition. Hc^ was a nicMub r of 
the Famine Enquiry Commission wliich wa.s 
appointed after the Bcmgal Famine^ <ii.‘:ast r 
to go into the whole ciiit‘stion of (a) cau.sc's of 
famines and means of preventing thenr recur- 
rence, (b) possibility of improving the* die*! of 
the people and quality and yield of foed crops 
and (c) improvemznts in tfie food admini.stra- 
tive machinery. Aykroyd’s wid * knowhulgt* of 
nutrition conditions in India and abroad 'and 
his earlier work with the ^.eaguc* of Naiion.s 
must have stood him in good si ad in this last 
of his important tasks in India 


I he war did not spare the Nutrition llcsiKivch 
Laboratories. On account of its uniepn* po.si- 
tion, the advisory work at tlie L:ihorat(»rii‘s 
increased enormously encroaching upon th ‘ 
normal research activities. In other ways too 
the Nutrition Research Laboraloritss .*aifTer(‘cl a 
grzat deal. Some members of the staff joined 
others left for more allraeiivt* posts. 
At that time it was found difficult to lill th * 
vacancies. Further, the supplies of chemicals 
and apparatus could not be obtained during 
war years. It is a wonder that in spite of all 
these difficulties the Ifcaboratorie.s did maintain 
the output of scientific work not far below 
the peace-time level, 
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Indian Association for ike Study of History of Medicine 


Neither McCarrison nor Aykroyd singly 
could have achieved so much without the assist- 
ance of a band of enthusiastic workers. They 
had with them clever, intelligent and hard- 
working young scientists some of whom are 
to-day occupying important positions in the 
scientific world of India. It is invidious to 
make distinctions by naming one or more in- 
dividuals for all have given their best. It 
will be in the fairness of things to state here 
that their love of science, initiative and loyalty 
to the institution and to their chiefs have con- 
tributed in no small measure to the success 
of the Laboratories. 

Now the Nutrition Research Laboratories are 
entering a new phase in the post-war India. 
Till recently the organisation has been func- 
tioning as one of ths many scattered institu- 
tions devoted to the task of preventive medicine 


considered in its broadest aspect. In future its 
fats is likely to be linked with the growth of 
a Central Medical Research Organisation as has 
been conceived by the Health Surveys and 
Development Committze of the Government of 
India. It is inevitable that there should be a 
great expansion in the scope and activities of 
the Nutrition Research Laboratories both in 
the realm of basic and applied researches on 
Nutrition. When that takes place it will be 
such that the needs of sciznee and the com- 
munity are equally well served. 


The cost of printing this contri’^uion has 
bee. I cl tra\ e 1 by a geneK)U-; gr ir. t from the R>>c cefeller 
Fcjuncl ti n for ihe pu I cation of re.suits of scientific 
work made to us thro igli tne k n Inass of the Na.io.ial 
In.-iitute of Sciences, Inaia. — Ed. 


INDIAN ASSOCIATION FOR THE STUDY OF HISTORY OF MEDICINE 


At a meeting of the members of the staff of 
the Madras Medical and the Stanley Mzdical 
Colleges, held on the 5th February 1947, the 
above Association was inaugurated. Major- 
General Huban who presided over the meeting 
referred to the history of medicine as a fasci- 
nating one which was being studizd in Ame- 
rica by many Institutions and Societies. Dr. 
Kutumbiah, Principal, Stanley Medical College, 
explained the objects of the Association and 
suggested that the Association could stimulate 
interest in the subject by organising exhibi- 
tions of medical manuscripts, old printed books, 
paintings and objects pertaining to the History 
of Medicine. 

To promote study of and investigations in 
medical history, they- would collect books deal- 
ing with history of medicine of various coun- 
tries as well as the classics in medicine and 
place the library at the disposal of scholars 
interested in special subjects. They expect also 
to collect some manuscripts and get the co- 
op zration of Sanskrit scholars and Arabic 
scholars in the study of rare manuscripts and 
printed works in these languages. Archaeolo- 
gists and anthropologists as well as historians 


will also be requested to co-operate with them, 
in the study of the various aspects of medicine. 
It was also intended to run a Journal on behalf 
of the Association. Proceedings of the meet- 
ings, papers and discussions of original articles, 
critical studies, reviews of books and lists of 
publications on history of mzdicine will in this 
manner reach the wider public in India and 
the learned Societies abroad. He hoped that 
the Society will be able to secure good support 
from the medical profession and the cultured 
public in India. He was confident that, with 
the support of the distinguished members of the 
profession present on the occasion and of those 
who have promised hearty co-operation, the 
Association will soon be able to give a good 
account of its work and stimulate great inter- 
est in the study of historv of medicine and 
make valuable contributions to medical history. 
He was anxious that the Society should estab- 
lish contacts with similar Associations, Socie- 
ties and Clubs devoted to the study of History 
of Medicine in Europe and America. 

Dr. P. Kutumbiah (Stanley Medical College) 
and Dr. D. V. 3. Reddy (Medical Collzge) were 
respectively elected President and Secretary of 
the Association. 
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POSSIBLE APPLICATIONS OF 
THE FUNCTIONAL CALSULUS* 

CTARTING with a single valued function f(x) 
defined in the closed interval (0, 1), the 
President outlines the construction of a vrctor- 
space of an enumerable infinity of dimensions. 
Introducing a grr.eral concept cf integrat on 
ovEr a permissible class of sets, the President 
dealt with the ccnstructicn cf sets of normal 
orthogonal functions 0.^, ... ... and the 

expan O'P '"’’tab^'^ function f as a linear 
combination The concept of distance 

in the function space is introduced in the form 

D- (f, g) = 

//K ''x. y) [f (rci - g (x)] [/ (y) — g iy)'}, 

where K(xm/) is a kernel which may be sym- 
m'^t'i'ic non -symmetric. Writing this right 
side as/ (f - g) X (f-n). where the operator 
Xf is defined as/ K(Xjy) fiy), integration 
being with respect to i/, a few properties of 
this operator are sst forth. 

Some applications of these ideas to statistics, 
harmonic analysis, etc., are hinted,, but we 
mu^t wait to study in detail when the author 
publishes his theory in full, and works out the 
intended applications on a comprehensive 

The Indian Science Congress Session and its 
Proce: dings have begun to attract scientists 
the world over, and it is not in the fitness of 
things that such Presidential Addresses are 
printed and got up in such a poor way as to 
make it an ordeal to read through it. The 
proofs were not corrected by the author, and 
a number cf errors, printing and otherwise, 
have crept in. 


♦ Si nmviry r.f Predde-itial .Arldres^ d'^iivered by ?roF. 
D. D KosaM^ i, io the Secuon of Mathtmaiii.s, 34ih 
Incliaii Science Congress, I’elhi 1947, 


DESIGN OF EXPERIMENTS* 

TATISTICS is a young science . . . and its 
potentialities for the advanceme’^t of 
human knowl'dge and welfare are as vet large- 
Iv unreaii«=^ed and unexplo'’ed”, said Mr. R. C. 
B-^e in his Pres'd''ntial Address to the Stat- 
i'^ti'-s Sectio-i. The add^^'^s is a comprehensive 
su^^^'y cf the nibirct “The Design of Exp'^H- 
ment'"’’ as it stands to-d-^v with all its theoreti- 
cal devel'-pm^'-nts, practical applications npd 
u’^ solved prebl'ms necessitating the achve 
interest and patient researches of mathemati- 
At the oiifc-ot. the imnortant p^'^h- 

lems of theoretical statistics, viz., heterogeneity 
cf the mat^^nal, graduahen of data, samph’ng 
hmm TDcpulaticns. dkt^'ihuticn and estimation 
of n'^rame+nrs, and testing of hypothesis are 
vividly explained and work do^’e so- far in these 
fields are briefly indicated. After defining his 
subject design as ‘‘The problem of determin- 

* *. nn'.iiiy cf Tief. h. C* Presidentinl 

Aclckess to the Section pf Stah^tlcs, IndUn Science 
Coiigress, Deihi, 1947? 


ing ‘Optimum’ allocation of the experimenter’s 
resources in the collection of the observa- 
tions”, he explains the problem (of design) 
clearly and shows that the treatment effects 
to be studied or compared are only linear 
functions and so are problems in Lnear esti- 
mation ; there fellows a briif account of the 
theory of linear estimation from the point of 
view developed by himself and its connection 
with the analy-is of variance and the w'll- 
known Student’s t- and Fisher’s ^-distributions. 
Based on these ideas the general theory of the 
analysis of exp. ]-imental design is developed. 
Further we have a complete review of the 
work done so far in the field of balanced in- 
ccmplete block d: signs which have been deve- 
loped in order to cverceme “insensitiveness” 
and to meet economic considerations. Refer- 
ence is also made to partially balanced in- 
complete block designs, Latin square, complete 
and partial' Youden square designs. A short 
peep into the region of factorial designs and 
confounding forms ths finishing touch to this 
brief picture. In conclusion, a moving appeal 
is made Tor establishing a “fruitful co-opera- 
tion between the experimenter and tha applied 
worker on one hand and the theoretical and 
mathematical statistician on the other”. 

•M. C. Satyanarayana. 


DISORDER IN ATOMIC 
ARCHITECTURE* 

TN his Presidential Address, Prof. BanerjEe 
dealt with the results of X-ray investiga- 
tions of atomic derangements in crystals which 
have not been compLtely understood as yet. 
After giving a brief review of the experimental 
work carried out up to the presrnt on the 
extra reflections in X-ray photographs as well 
as of the various theories proposed to explain 
them, the author describes the results obtained 
by him with crystals of phloroglucine di- 
hydrate and benzil. 

In the case of phloroglucine dihydrate the 
extra reflections are extremely sharp. The 
central parts of the spots are blank indicating 
thereby that th? central part of the crystals do 
not show the effect, although the X-ray reflect- 
ing power is uniform throughout the entire 
portion of the spreimen. The spets corres- 
ponding to h = 0 or k = 0 are absent. The 
observed features of the extra reflections in 
phloroglucine dihydrate cannot be explained 
satisfactorily cn the basis of either the thermal 
theory or the theory of crystal defect. Prof. 
Banerjee gives a satisfactory explanation of 
the observed phenomena on the basis of the 
modified Raman theory. The extra reflections 
arise from ths- excitation of infra-red oscilla- 
tions by the incident X-rays. The sharpness 
of the spots in this particular case indicates 
that the pha'-e waves travel along the c-axis, 
whilH- along directions normal to the c-axls the 
atoms should all vibrate in identical phases. 
This can happen only if one postulates that the 


SarnTTi 'ry of Prof. K. Panerjee’s Presi'lenti;.l 
Address to the .Section of Physics, Indian Science 
Ccngiess, Delhi, 1947. 
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infra-red oscillations excited by the incident 
X-rays induce same elastic waves travelling 
along the c-axis. The absence of the expected 
spots lying on the axial lines in the Laue 
photographs taken with the X-ray beam along 
the c-axis can also be satisfactorily explained 
by the modifications of the Raman theory sug- 
gested above. 

In the i-aue photographs of bonzil taken with 
monochromatic X-ray beam along the trigonal 
axis of the crystal continuous lines appear 
whers the layer lines would appear if 
the crystal wera rotated about its three-fold 
symmetry axes. Similar continuous lines have 
also been observed in Laue nhotographs Lilith 
the X-ray beam along the [1010] and [H20] 
directions. Ihese results are sugg: stive of the 
existence of derangenmnt waves lying along the 
planes normal to [1010] directions as well as 
along the basal plane though not so densely. 
The extreme sharpness of these lines indicat ss 
that the derangement waves lis strictly along 
these planes or have extensions in two dimen- 
sions. The continuous lines may, therefore, be 
considrred as extra reflections due to two- 
dimensional derangement wavss. Another fea- 
ture observed in the case of benzil is the ab- 
sence of the continuous lines corresponding to 
the zero layer lines. These facts are explained 
by Prof. Banerjee on the basis of the Raman 
theory with the same mcdiflcation, viz., that the 
lattice oscillations that are generated inside 
the crystal due to absorption of X-rays 
generate elastic waves and the phases of the 
oscillations over different regions ^ of the 
crystal are regulated by these elastic waves. 
It is nEcessary to suppose that in a crystal 
such an oscillation may be set up along certain 
discrete directions, and that elastic waves may 
be propagated along certain restricted direc- 
tions. 


SOME ASPECTS OF DHARWAR 
GEOLOGY WITH SPECIAL 
REFERENCE TO MYSORE STATE* 

JN this address Prof. C. S. Pichamuthu has 
^ attempted to give a picture of the condi- 
tions which probably existed during the Dhar- 
war Period. The Dharwars occur at the pre- 
sent time in isolated strips, remnants of a 
formation whi^’h must once have covered, a 
large portion of Peninsular India. They exhibit 
variations in stratigraphic succession, disloca- 
tions on a gigantic scale, and differences in 
metamorphic grade, and so the problems pre- 
sented by them are vzry complicated and diffi- 
cult. A most intriguing question that arises 
whenever we deal with this ancient formation 
is, whether the Dharwar are the oldest, or 
whether they were laid down on some pre- 
Dharwar rock. Prof. Pichamuthu does not 
consider the Lower Dharwars as the earliest 
formed rocks. The existence of current bedded 
quartzitEs in the Lower Dharwars, and the peb- 
bles of gneiss in the conglomerates of the 
Middle Dharwars indicate, according to him, 


* .‘^ii.mra'iry of Dr. C. .S Pi:hamuthu’s Presidential 
Address to the S-ction of ''leolory a.id Ge^grap^iy, 
Indian Science Congress, Delhi, 1947. 
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the existence of a Pre-Dharwar gneiss which 
formed the Dharwar basement, 

rxe next traces the history of the develop- 
ment of the idea of the sedimentary origin of 
the constituents of the Dharwar Schists of 
Mysore, and suggests that in the Dharwars of 
Mysore, two distinct sedimentary cycles can be 
recognised. Each orog:nic revolution is ac- 
cempanied or followed by abyssal injection 
ard vclcanic action, and the Dharwars of 
Mysore illustrate this feature very w;ll, for at 
the close of each sedimentary cycle thera are 
instances of vulcanism. Leaving aside the 
probability of a Pr: -Dharwar granitic intru- 
sion, Prof. Pichamuthu is of the opinion that 
there were three separate granitic eruptive 
epochs, one at the closing stages of the Middle 
Dharwars, the other at the end of the Upper 
Dharwar period, and a third which was a very 
much later one, comprising the Closzpet granite 
and similar pink porphyritic granites. 

The Dharwar period covers several milk. on 
years and so variations in climate are to be 
expectEd. There are evidences of both warm 
climate and an intensely cold spell. 

In referring to the life during the Dharwar 
Psriod, mention is made of the occurrence of 
blue green algae in soma cherts. 

The discovery of current bedding and graded 
bedding in the Dharwars of Mysore has opened 
out new possibilities of working out the com- 
plicated tectonics of these rocks. 

The topography of Mysore is dependent on 
the geology of the State and the Dharwar rocks 
have had a great influence in developing the 
major landscape features. The ferruginous 
quartzite which is one of the constituent rocks 
of the Dharwars is very resistant to weather- 
ing, and this explains why the Dharwar Schist 
region which occupies only on e - sixth of the 
area of the State contains many of the biggest 
hill ranges in contrast to the Peninsular gneiss 
region which has reached the stags of pene- 
planation with only occasional mcnadnocks. 
The trend of the Dharwar Schists has also 
greatly influenced the drainage pattern of 
Mysore State. 

Adequate stress has not so far been laid in 
Mysore on the stratigraphical and structural as- 
pects of the Dhai-wars. Textural and structural 
features such as current bedding, ripple marks, 
graded bedding, intraformaticnal folds and drag 
folds will doubtless shed light on stubborn 
tectonic problems, and help in the correlation 
of rocks composing the widely scattered out- 
crops belonging to the Dharwar System. Petro- 
fabric analysis is a technique which is bound 
to be very useful in this study. 

Th 2 question of the ages of the different 
igneous irtrusions in the Dharwar period is 
another important problem which has not as 
yet been investigated. Radioactivity data and 
principles afford a mode of attack. Heavy 
mineral analysis is also a valuabL aid for cor- 
relating rocks of the same period of intrusion, 
and for separating suites of rocks of different 
agec:. 

The address concludes with the note that 
while a great deal of work has been done on 
the Dharwars, much remains yet to be accom- 
plished, for problems which appeared to be 
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relatively simple, gather greater complexity as 
knowledge progresses. 


MORPHOLOGY OF THE 

ADDRESSING the Section of Botany, Profes- 
sor Joshi has covered the weltrr of 

controversy in which the morphology of the 
gyn^cium'is shrouded. The approach to the 
problem has lain along varied paths and the 
number of thtories is legion. It is significant 
that among these, the concept of the Poet- 
Fhilosopher Goethe has weathered the storm 
of controvirsy and stands to-day with the 

widest measure of support. Known to botanists 
as the “Classical Theory” Goethe’s doctrine 

would have the leaf as a morphological constant 
from which all the other appendages of the 
stem have arisen. The carpel is equivalent to 
a leaf folded upwards along its mid-rib and 
bearing ovules on its incurvsd margins which 
unite to form the ventral suture. Evidence for 
this has come from carpels of several plants 
and Professor Joshi’s observations lead him 
to bslieve that the fusion of the carpellary 

margins can be noticed in the early stages in 
nearly all carpi Is, while in Boerhaavia, it per- 
sists to the fruiting stage. Thomas’ suggestion 
that one should look for the progenitors of 
the modern carpel in the reproductive organs 
of the Caytoniales, and the theory of Carpel 
Polymorphism have both come in for withering 
criticism. The inferior ovary is now believed 
to be of an appendicular nature having arisen 
by a concrescence of the basal portions of the 
calyx, corolla, stamens, and the ovary and 
Professor Joshi working on the Amaryllid® 
has made notable contributions in this field. 
In a rsference to the different form of ovules 
in the Angiosperms, Professor Joshi visualises 
that mechanical pressures exerted during deve- 
lopmint along with mutations have together 
determined the varied types. 

K. V. Srinath. 


* S.:rrim-.:ry c.f^Piof. A. C. Jeshi’s Fresif^er tiai Addres.s 
to ti'.e ScC’.i';n of Hotanv, Iiioian Science Congiess Dellii 
1147. 


SOME PROBLEMS OF INDIAN 
ANTHROPOLOGY* 

•‘QNE conviction”, says Dr. Karve, “which is 
forced on every worker in India is that 
nothing whatsoever is lost either physically or 
culturally in the peculiar way in which Indian 
culture IS shapzd. The primitive lives check 
by jowl with the latest and the most sophisti- 
cated. The unbounded tolerance for other 
custoins, other dresses, other facss and other 
gods, has resulted in a culture which adds to 
Its repertory of cultural and physical features 
and never destroys anything deliberately. The 
process of elimination of the old and the adop- 
tion of the new goes on very slowly and never 
bus the whole population simultaneously. We 


^a<l.mary of Mrs. I. KarveFs 1 rcrddential Ad he=s 
to T^hc .section of Antiirnpologv and 
Indian Science Congress, Delai. 194:. 
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have the curious phenomenon of castes and 
tribes following their age-long customs in tlie 
midst of the modern world, not because they 
have no knowledge of the new, but because 
they think that their way of life is as 
good as any other. They represent, thu.s, 
petrified history and give clu:s about the tiine 
and origin of their migration as about their 
physical affinities. As social reformers, too 
eager to impose our standards of life and 
morals on unlettered communities, we may 
deplore this vast and varied panorama of social 
life, but as ethnologists and anthropologists 
we must make the most of this unique op})or- 


tunity to record all customs, speecn, songs ana 
physical types. An accurate record of this type 
will help to unravel human history. It will 
also help a nation which is eag:r to govern 
itself, by giving an idea of the mechanism of 
cultural transformations, about the relativity of 
moral ideas, about the whole social process it 
may wish to influence or change.” 

With very few exceptions, Indian ethnic 
history has been one of receiving peoples ; 
India has not been a corridor of migration but 
a blind alley. The main routes of folk and 
culture migrations were well defined even 
during the Puranic and historic times. The 
middle Indian highlands are not so much to 
be regarded as culture barriers, but as regions 
of culture contact between the northern and 
southern cultural areas. Along with several 
common elements of culture, these two regions 
have significant differences, particularly in the 
matter of kinship usages. Light is thrown on 
the problems of culture contact by the study 
of migrations and movements of the various 
beginning with the Brahmins. This leads on 
to the crucial question whether and how far 
the bearer of the different caste names arc 
ethnically different as most of them seem to be. 
The answer to this big question demands more 
of intensive work both in physical and social 
anthropology. As a result of the regional sur- 
veys of blood groups made so far it has been 
found, broadly speaking, that there arc regions 
and communities where groups O, A and B are 
concentrated. A thorough survey of the castes 
and sub-castes in the Gangetic region “jnay 
lead to the pinning down of the B blood group 
to its proper racial element and to its proper 
region.” The Indian caste system, whicii is an 
unmitigated evil socially, provides opportun- 
ities for intense research to anthropologists and 
geneticists. Each caste claims blood relation- 
ship of all its members and in the case of the 
jailer castes the blood tie is no doubt true. 
The feeling of belonging togeth:r is some- 
times thB result of a caste profession or of 
common traditions. Different castes may have 
originated from a common stock or Ihev may 
have sprung from different stocks altogcthen 
Genetical investigations will, therefore have to 
be checked and verified in the light of cultu- 
ral and historical background. Hence the 
need for anthropologists taking up this lire of 

iwlhf urgent task await- 

ng the anthropologists in this country reauire 
far greater resources both in men and money 

A. Aiyappan. 
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PSYCHOLOGY AND THE 
REHABILITATION OF HUMAN 
SOCIETY* 

PROFESSOR NAIDU’S address begins with 
^ the observation that the present is the 
most critical period in the history of human 
race and compared with the magnitude of the 
disaster which is threatening the world to-day, 
the crises in the past history of man pal 2 into 
insignificance. He is of the view that the 
phenomenon of war as such is not disquieting, 
but the regularity and the frequzney with 
which humanity is seized with it, that is really 
most disquieting. The advance of civilization 
has helped only to rstain the methods by which, 
nations seek the blood of brother nations. At 
the slightest pretext one nation flings itself at 
the throat of the other in a fratricidal war; and 
we are led to ask the question, “What is the 
remedy ?” — if there is any remedy at all for all 
these ills. The answer is, “Thsre is hope for 
man yet ; and that hope comes from psycho- 
logy.” 

The professor is of the view that in days 
gone by people had intuitive or mystical know- 
ledge and that was enough to keep man free 
from mischief ; but science, which came later, 
in fullness of time, destroyed spirituality and 
mysticism and failed to put anything in their 
stead. To quote the professor, “The rudder 
has been broken, the ballast thrown overboard, 
while the winds on the sails are being blown 
into ferocious violence. The vessel is heading 
towards the rock and something must be done 
and done at once to save man from disaster.” 

There is an encouraging sign, however, and 
that is, scientists are steadily realising the need 
for a reorientation of the values of science. 
The tendency on their part to speak of the 
social functions of science and to assess scienti- 
fic achievement in terms of human values is 
growing steadily. It is being realised both by 
scientists and political thinkers alike that there 
is a lag between the achievements of man’s 
brain and the deeper promptings of his heart. 
There is, no doubt, a feeling among scientists 
that by reshuffling the environment, human 
nature may, somehow, be improved ; but it is 
not realised that without understanding the 
psychological forces, governing human beha- 
viour, it will be impossible to plan for the 
improvement of human society. It is, therefore, 
recommended that in all plans for the future 
ordering of human society, the findings of ap- 
plied, experimental and depth sections of 
psychology should be accorded the place of 
prime importance. That is, the scier.ee of man 
should be accorded the place that is due to it. 

It is stated that the science of psychology 
prescribes the three grades of Efficiency, Happi- 
ness and Self-realisation as worthy of pursuit 
by man. “Efficiency relates to the body and 
the spiritual levels of mind, happiness to the 
deeper mental levels, and self-realisation to 
the total personality and to the whole being of 
man.” In general, psychology suggests the 
methods by which human society can be re- 
habilitated. Applied and experimental psycho- 
logy will help man to attain efficiency, depth 
psychology, the attainment of happiness and the 


* Summary Prof. P. S, Naiclu’s Presidential 
Address to the siection of Psychology and Educational 
J^cience, Indian Science Congress, Delhi,’ 1947, 


spiritual psychology, the realisation of the 
highest goal of seii-realisation. 

A. plan is then suggested for achieving the 
efficiency in our National life. An extensive 
rati on- wide survey of the abilities of the boys 
and girls of all ages and grades, who are now 
at senool, should be undertaken. Along with 
the medical inspection of children, th2 listing 
of intelligence aiso must be carried out. In the 
medical inspection charts the results of mental 
test should be recorded. To prepare the test- 
material in the various Indian ianguagzs, there 
should be a central Psychological Research 
Organisation s:t up. For discovering the in- 
nate capacities of children of school-going age 
tests of special ability should be prepared and 
applied. By annual re-testing an anxious 
watch should be kept on the way his ability 
unfolds itself. In the High School or Poly- 
technic stage, steps should be taken to tram 
and develop the latznt capacity according to 
strict psychological methods. The data gather- 
ed fro m the psychological tests of intelngence, 
abilities and temperaments should be subjected 
to the most up-to-date statistical treatment and 
the profile drawn for the individual. Job pro- 
files, also, should be carefully prepared. Then 
remains the task to fit the individual to the 
job best suited to him. This will account for 
the attainment of the goal of efficiency. There 
is, then, need for bringing into being an Indian 
Institute of Industrial and Applied Psychology. 
This body will frame and standai'dise tests 
and will be charged with the task of organising 
a Psychological Survey of India. In fact, it 
will conduct field work on human engineering. 
Finally, a National Council of. Psychology 
should be enti'usted with the task of eliminat- 
ing avoidable wastage, pain and misery in 
human society. 

Sentiment-building is the process by which 
culture— individual or racial— comes into exist- 
ence, and it is here that wc must look for 
happiness. By a process of reasoning, the pro- 
fessor concludes, that no one can hope to plan 
for happiness by reshuffling the economic struc- 
ture of society, if he docs not have a firm 
grasp of the psychological forces, which con- 
trol the economic life of man. Ho pleads for 
a psychological orientation of all plans for 
economic and industrial reorganisation for the 
reform of society and for educational re-orien- 
tation and above all for banishing war To 
achieve this it is suggested that ‘a National 
Psycho-Analytic-Psychiatric Service should be 
brought into being. Extmsion Lectures and 
training in depth psychology should be organ- 
ised. In fact, the utility of preventive p.sycho- 
therapy in the daily life of the civilised citizen 
should be realised. 

Finally, for the attainment of self-realisation, 
which is the final goal of human life, the steps 
to be followed are also suggested. They are 
faith in divinity, then the company of holy 
men and then concentration, m.ditation and 
then taste for spiritual enjoyment, then 
attachment for the Lord followed by divine 
lov 3 , the final realisation. 


inus tne address was a passionate plea for 
the study of psychology and application of its 
results and methods as a remedy for the vari- 
ous ills man is subjected to in the present day 
and for the proper rehabilitation of human 
society on sound lines. ^ 
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A FUNDAMENTAL RESULT FOR 
ROTATING RECTANGULAR CARTE- 
SIAN FRAMES 

In the following is reported a result for a 
rectangular cartesian frame rotating uniformly 
with respect to another having the same origin. 
Although it is simple and interesting it is far 
from obvious and does not seerh to have at- 
tracted any attention so far. 

Let 0-xyz be a frame with rsspect to which 

x,y,z are the velocities and x,y,z, the accelera- 
tions of a particle at time t. Let 0-XYZ be 

another frame with respect to which X,Y,Z, 

X/YjZ can be similarly defined. At the instant 
when the three pairs of axes 0.r, OX, Oy, OY 
and Oz, OZ coincide let one set rotate about 
the other with constant angular velocity 
(p, q, r). It can then be verified that 

ix~X)(x 'rk)^(y~\) (i/+Y;-i iz - ZjTz + Zl-O 
This implies that the vector representing the 
relative acceleration is perpendicular to the 
vector representing the mean of the velocities. 
The verification is made immediate when, for 
example, one puts 

X == X + qz ” ry. 

. X=x + 2qz-2ry+p2yf'prz-x(q-i-r-) 

etc. 

The above property canie to my notice while 
Prof. V. V. Narlikar and I were investigating 
a relativistic problem of rotation. 

Kamala Prasad Singh. 
The Department of Mathematics, 

Benares Hindu University, 

January 1, 1947, 


ULTRA-VIOLET BANDS OF THE 
MERCURY IODIDE MOLECULE 

The two band systems of the mrrcury iodide 
molecule in the region ^2240-^2100, reported 
by Prilheshejzwai and designated by us as the 
G and H systems,- have been newly measured. 
They consist of about 50 and 25 band heads, 
definitrly degraded to the red. A complete 
vibrational analysis of the two systems has 
given the following constants : 



G system 

H system 

*'6- 

= 45542-4 

47110-2 

t 

w e 

= 88-0 

97-1 

X e 

= 0-2 

1-65 

// 

i^e 

= 125-7 

125-3 

Xe 

= 1-2 

1-15 

1 two 

systems have a 

common final 


which is known to be the ground state of the 
molecule. The H system presents an interest- 
ing case of predissociation similar to that ob- 
served in the /I system of NO or the F urth 
Positive system of N.,. It consists of jufst just 
three u" pregressions of bands with v' r- 0, 1 
and 2, and the bands show an abrupt termina- 
tion, those with higher values of v' being ab- 
sent altogether. 

A full report of the work will be published 
shortly. 

Andhra University, K. R. Rao. 

Waltair, C Rama Sastry. 

January 9, 1947. 


1. Prilhesh- jevva, PAys. Z. Satj.i. » L P 

2. R'^o, K. R. anJ others, Jnd. Jom . Phys.^ 1944 18, 
323, 
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TEMPERATURE AND PRESSURE 
VARIATION OF HEAT 
CONDUCTIVITY OF LIQUIDS 
ON OSIOA’S THEORY 

Arguing from a model of liquid structure simi- 
lar to that proposed by Andrade^ in his thsory 
of viscosity of liquids, Osida- deduced, 

K =4k pIj- (i) 

in which K is the coefficient of heat conductiv- 
ity of the liquid, k the molecular gas constant, 
V the vibration frequency of the liquid mole- 
cules, and o- the mean inter-molecular distance. 

Temperature increases o’. From Einstein's 
well-known expression’^ for viz., 

>- = 0 X 0-77 X 10’Wr,«/lV[Vi'-i (iO 

where C is a constant, Tz/^the melting-point 
on the absolute scale, M the molecular weight, 
and V the molecular volume N>=s, it follows 
that 

1 / a 1 /cr ; 

that is, an increase in o" (as a result of tempe- 
rature rise) is accompanied by dz crease of i'. 
Such a conclusion was arrived at by Macleod^ 
from considerations of free space in liquids. 
A negative temperature co Efficient for K is 
therefore to be anticipated. This result, ob- 
tained from theory, is in agreement with the 
findings of Bridgman^' in the case of all liquids, 
except water, which has a positive temperature 
coefficient. The behaviour of liquid metals 
also falls in line with the above deduction.*' 
Bridgman-" has shown that K increases with 
pressura, the effect being greater for more c-rn- 
pressible liquids, and at 75° than at 30° C. 
Further, the temperature coefficient of all 
liquids at pressures above 3,000 kg./cm.- is posi- 
tive. The effect of pressure is to reduce o- 
causing thereby an increase in i'. The increas- 
ed conductivity of liquids under pressure 
is thus explained with more compressible 
liquids, and at high temperatures, the reduc- 
tion in or due to a certain pressure will be 
more marked than with less compressible 
liquids and at low temperatures. 

The high conductivity of water is due to its 
associated nature. In associated liquids, apart 
from the propagation of heat by collisions as 
postulated by Osida, i an addtional factor is 
the following : When an associated complex 
arrives at the hotter part of the liquid as a 
consequence of irregular heat movements, it 
partially dissociates into smaller units ; con- 
versely, when these smaller units come into 
the colder parts they partially renuite. Since 
dissociation is accompanied by hzat absorp- 
tion and reformation of complexes by genera- 
tion of heat, this process would enhance the 
thermal conductivity. An additional factor is 
the greater vibration frequency of the smaller 
units formed in the process. Due to the forma- 
tion of such smaller units with greater at 
higher temperatures, water has a positive tem- 
perature coefficient of conductivity. The posi- 
tive coefficient of all other liquids, above 
3,000 kg./cm.-, investigated by Bridgman'"* might 
be due to the formation of complexes at such 
high pressures. 

My thanks are due to Prof. S. S. Joshi, d.sc. 


(London), f.n.i., for his kind interest and 
encouragement. 

Chemistry Department, 

Benares Hindu University, S. R. Mohanty. 
January 27, 1947. 


1 Aiulratle, E. N. da C., Fhn, Maz.. 17, 497, 

2 0-i!a, I. Pro. Phys. Moth Soc. Japan. 2l’, 

3o3 3. E A dcr Phyrr. 1911 34, 170; 

1911. 35. 079 4 Micleod, I). U. ' p/c>c\ Phys. Soc., 

1938 53, 7s8. 5 Bri Igtna P. \W , Proc. Accd\ 

1933 2-1. 59. 1-1 1. (5. Knnnr), S, Toinkit Univ. Sci. Pc-' 

9,8. 109: Mohant} , S. \<., PJ-/.U. /own , 1946, 
9, 1 7 Mohiiivy, S. k, Proc. hidian Sd. Cong, 
19.7, 3, Phys. Sec., 8. 


THE VISUAL SHAPE OF THE 
OVERCAST SKY 

The problem of the apparent shape of the 
cloudy sky^ is one of much interest in meteoro- 
u was partially investigated 
by Miller and Neubergeri in the case of skies 
covered with 90 per cent, or more of clouds 
based below 10,000 feet. Their results l:ad to 
the surprising conclusion that the half-arc 
angle- decreases -with increasing ' cloud-height ; 
in other words, the sky appears to become 
flatter with increasing cloud-height. No expla- 
nation has so far been suggested for this ano- 
maly. It was felt desirable to examine "whe- 
ther this conclusion holds for overcast skies 
whose ceiling lies above 10,000 feet. In visw 
of the uncertain influence on the half-arc angle 
of differential illumination of the clouds when 
they are cumuliform,'^ measurements were 
made by the author only when the skies were 
totally overcast with the stratiform type of 
medium and high clouds based above 10,000 tt. 
In this note are reported the results of those 
measurements. An attempt has also been made 
to offer a possible explanation for the obse>‘ved 
anomaly. 

The method of determination of the half-arc 
angle is the same as described in a previous 
communication.-* In order to obviate the o-Tect 
of partial illumination and difleering visibility 
on the half-arc angle, all mzasurements were 
made at about noon-time when the sun was 
near the zenith and under conditions of good 
and nearly identical visibility of 20-25 miles. 
Eight measurem?nts were made at a time in 
four different directions free from orographic 
elevations and their mean was adopted as the 
reprzsentative value. 

The results reproduced in Table I are the 
means of a number of representative valuzs 
for skies overcast with stratifled clouds of 


Table I 



Average ] 

1 1 r. 1 f- ai c 


Kind of cloud 

hdiil.t of 

angle in 

Rado 


base in ft. 

cltg. 

1 

ou/oz 

ThicU Altostraiu.s 

10 000 

27.1 

2-73 

Thin Altostratus 

13.000 

2(PG 

2-80 

Thick Cirro .stratus 

1 7,090 

2<)'2 

2-85 

Thin Cirro stiatus 

22,000 

25-4 

2’97 
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app]'()ximatA'ly Ih.* .same luarJit Imm*. hi iIh' 
fouit.li column of this tahl. art‘ nivoii tin* r;a «' 
of Ih.' apparent distanet‘s of tln' iHTirun arh 
tlie y.t'nith from the plaei' nf olKst‘rvati«»n (I'M 
OZ), calculated on llu' as.-aunplinn i>i‘ a fin'; I..; 
protiJc for the meridional .si'ction of tin* ; l.v. 

The half-are aipde;: r<‘{»ortt‘d by Mdhs* an.; 
Neuber^^er for eloudv skies with averac • i)a *■ 
at 1,2()(.), 3d)(K) and H/JOO feid n-spis'hv l.v are 
29“ -2, 28“ *0 and 27“ -2. 'Diesi* value;; lit in vi'iy 
well with those in tlu' ab$tv<‘ tabl<% which sla.v. 
a steady diminution with increasing. <'loud- 
. hei^^'ht. The observed inv rst' relation;;lnp i>c 
tween the half-arc* aufdc' ;md tin* (’loutl'-tiei;,)d 
cannot be e.xtilained on a r.t'otn trii*al Ise.i 
wliich, there siiould imleed In* a pneative cei 
relation betwetai the two. 

The true explanation for tlu* obs(.rve<l ,in»- 
maly appears to consist in tlu* .subjt‘c’tive p » - 
ception of de}ith, whieli vari<‘s aecordinp. l»» the 
kind and colour of the cloud. A*; tlu* udhi r 
has recently fiointed out while* disc’usiann to 
apparent enlargement of tlu* sim and llu* nu.-m 
near the horizom*' a darkt*r olijecl t nd;; (t* 
impress the eye as being more distant ard bm- 
ger than a brighter oiu* at the .sam ■ di.-tanc**. 
all other conditions rcanaining csiual. 'r’a- 
thicker and darker the cloud, (he more eonvi'x 
would thr overcast sky therefore apiH*ar. 
Amongst the cloudy skies referred to m llu* 
above table, the maximum convexity would 
seem to br a.ssoeiati‘d with the thick and grey- 
ish altostratus cloud, which is practically im 
pervious to direct sunliglit ; luul the minimum 
convexity Witli the high and whitish cirro« 
stratus cloud, through which the sunlight ea.sdy 
penetrates. In the ca.se of Itnv clouds, the 
thicker and darker tlu* ceiling, llu* hlght*r ilac. 
it look. 

One fact of practical inter, st tlud enu'fge - 
from this investigation i.s that subjeetiv** im- 
pi'ession considerably intluenee.s the vi'.ual 
estimation of the heights of base <»f cloud*. 
There is a general tendency to under^eslimatt* 
the heights of medium and high cknuls. This 
tendency is ntore pronounced, th.* briglitt*!* aiui 
thinner the clouds are. 'I’lie heiglds <»(' iov\ 
clouds are overestimated and thl.s the more 
the thick.r they appear. It may, theiH'I’ort*, br 
laid down as a safe rule to follow In utib.*:mi* 
data of estimated cloud iieigbls in im*teor<.lo;ii 
cal work, that the actual heights art* Ingbei 
in the casj of metlium and higli cloiul.*: and 
lower in the case of low clouds tharj (In* tx.li- 
mated ones. 

In conclusion, the author wdslu‘.s to expH*;;; 
his grateful thanks to Mr. B. N. Sivenivasaiah, 
Regional Director, R.gional Melt*orol<»gioal 
Centre, Madras, for his kind encouragt*mi*iit 
during the course of this work. 

Meteorological Oftlce, 

St Thomas’ Mount, 

Madras, D. Vknkathhwaua f^Ati. 

January 10, 1947. 
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Anal}jitcal Data of D. odonloloina and D. inarji’inata 
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N.U.^- TUv nH't?HKis of 1932 hav.‘ baen usoci for the assay of the drug and all the 

calculations have been doiu^ on the basis of tlie drug dried at 100*' C. 


ab(»ve*»nH*ntioned ft^rns growing wild hert‘ can 
be substituted m plan* of tht‘ oOlciul ferns 
and can be ust?d in the manufacture of tlu‘ 
expansive mnle-finm extract imported from 
abroad. samph*s of tht*se ferns were collected 
for this study. 

D, odoHloUntHt <jccurs wkhdy in tlu^ hr zones 
forests as an und rgrowth throughout 
Kashmir Valley. It in mow eommon on the 
southern aspisd of the forc‘sls reUiining good 
moisture at aUitudes of 5,000 to H.fiOO feet 
alHiVe soa- level. 

I), amrmnata is found at plac n with com- 
piiratively less moistun* in the Pinna excalm 
/.om‘ at altitudt* of B.fdH) tti thBOO ftH‘t. 

Five samples of i). ofhnUohmm and one of 
I). tnarifinata was colleeted front the varhius 
localith»s in Kashmir, All the tests given in 
the IbP, 1032. und the thSJh XH were con 
ducted and tlie ri^sults are given in tlu^ table 

above. , -i • 

From tin* pmmsat (»f the above results it is 
apparent that the loeul ferns are of UJh «ind 
U.S.P. standard and ran yield tht* male-ftnm 
extract of B.P. stamlant for medicinal pur- 


piises. . , . 

Tin* idhvv f.rrs of D. ftlLvmaH complex are 
unfler study and their results will be reported 
hi due course, . ^ ^ 

We liuvt^ much pleasure m acknowledging 
the help and iidvica^ wt» have received from 
Colonel Sir R. N. C'hojira, Kt., r.i.K., i.M.8.(r.), 
durinK the eovu'.s • of this investigation, 
the Dru« Research Laboratory, K. L. IIanda. 
Jnmmu Tnwi. p 

Jamiaru 6. 1047, I- C. Chopra. 


A NOTE ON THE CHEMICAL INVESTI- 
GATION OF THE FRUITS OP CELAS- 
TRUS PANICULATA, WILLU. 
f N.O. CELASTRACEAE) 

In vieiv of a recent pap. r by Bhargava^ on the 
chemical examination of the unsaponblalne 
matter of the fat from tlie (leshy arils of Ckdax-* 
tnoi imnicnlatn, wi* art* giving below our Und- 
ings on t!u* same investigation whieh was 
et)mpl<‘tt‘d two y(‘ars hack. 

Hhargava* rt*ports tlu* analysis of tin* (leshy 
arils of (Udastrns ixnnculata. He has isolated 
a phytosterol (m.p. 142") and sialt's that it is 
(piitt‘ dilTt'rtad from th * pliytosterol isolated by 
Warsi.’’ 

We have t‘xtraeted the arils with ac(*Ume 
wdien an orange-red semi solid fat was obtain- 
ctl. Th * fat was anulystxl and the composilltm 
of the mixed aeids of the fat has l)tH*n found 
to bt‘ similar to tlu* oiu* rt'portt'd by (Huidt* and 
Hilditch,'* 

The unsaimninable muitto' was obtained as 
a sticky orange* coloured muss. During purill- 
catlon the orange colour was bleached. Tlie 
colouring matter appears to be unstable and 
could not be isolat.d. After s(*veral crystal- 
lisations from 95 per cent, alcohol and tlnally 
from petroleum ether a wldte crystalline mate- 
rial was obtained (m.p. 75*’ and molecular 
w ight 352) (Rast’s method). (Found; C, 81*3; 
H, 13-7; C.nH.,,0 requires C, 81*36; H, 4D1 per 
cent.) It gave an acetyl derivative (m.p. 57‘D. 
It Is evidently tetracosanol (m.p. 76-5-77'**5), 
aceteate (m.p. 57"; c/, Brigal and FuchsD. The 
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residue from mother liquors from tetracosanoi, 
on complEte removal of the solvent, was dis- 
solved in acetic acid when a crystalline mass 
was obtained. It was recrystallised from di- 
oxan followed by alcohol when it was obtain- 
ed in flakes (m.p. 149°). It gave all the colour 
reactions of phytosterols. 

Bhargavai gives the melting-point of the 
sterol as 142° and has named this sterol as 
‘CelasteroV. Howevsr, Gisvold'* has isolated a 
pigment from the outer bark of the Celastrus 
scandeus and named it ^CelastroV. 

In naming a new substance care must be 
taken to see that the same name has not been 
used for another substance before. Since the 
name celastrol has been already given to the 
pigment isolated from a similar plant, some 
other name ought to be proposed for the stsrol 
isolated by Bhargava.- 

M. M. Shah. 

N. L. Phalnikar. 

B. V. Bhide. 

Maharaja Pratapsinh Chemical Lab., 

Sir Parashurambhau College, 

Poona 2, 

January 8, 1947. 


1. Bharg^iva. ?. N‘ , Pr(?r^ 7iui. Acad Sri.. 1940 24A, 
fi07 (Der.). 2. \Var>i, furr. Sd.. 1940 9, l:'5. 3. 
Gui.Ie and H. I 'itch ,/ C S.. 19:8 1980. 4. Bii.’l ;n d 
Fuch«, 2s Physid Chan.. 19*2,119, 280. 5. Giavuld. 
y. Am Pharvi.^ 1939, 28, 440. 


CICADELLA Vl^IDIS ITS SYMBIOTES 
AND.THEIR FUNCTION 

Cicadella viridis was first investigated by Buch- 
neri cytologically while Reslihr- confirmed 
Buchner’s findings working in an institute of 
microbiology. There are two types of tumours 
or rather of bacteriotomes. There is a larger 
greenish yellow in colour and a smaller which 
is faintly orange in the female but distinctly 
so in the male. It has not been remarked by 
previous workers that the ventral surface of 
the male insect is orange like the colour of its 
small tumour. It has been observed that the 
small and the large tumours are separate mor- 
phologically. However in the young stage the 
small or the orange tumour appears like a 
protuberance of thB large or the yellow bac- 
teriotome. It has been explained by me*^ that 
both contain bacteria and that in the smaller 
one the red bacterium predominates and in the 
major tumour a bacterium which produces an 
olive green pigment. 

However according to Buchner only the 
smaller tumour contains bacteria. As found 
infecting the egg the germs have been illus- 
trated on p. 138, in his Fig. 19 ; they are rep- 
resented as large-sized bacteria as well as re'^a- 
tively small ones. Since bacteria exhibit poly- 
morphism the difference in size can be explain- 
ed as such. 

A cell from the smaller tumour infected with 
bacteria is illustrated by Buchner in his Fig. 18, 
which is reproduced here as Fig. 1. The pic- 
ture shows long threads, indicated by me as R 
for these bacteria produce a red pigment, and 
smaller bacteria tending to be mere dots, 
marked by me as G, for they produce in old 
cultures an olive green pigment. As previ- 
ously^ mentioned the yellow green bacterium 
supports the red commensal bacterium so that 


it is impossible for the long bacterium to forn.^ 
pure colonies in insect tissue ; Buchner’s Fig. 1 
thus represents a mixed colony with the lonf^ 
bacterium predominating as it does in tho 
smaller or the orange coloured tumour. Tiio 



longer bacterium produces B carotin whicli 
gives the small bacteriotome of the male insect 
its colour; the same pigment appears on its ven- 
tral surface and on its legs. In th 3 female tins 
provitamin is reduced to vitamin A and hmce 
its smaller bacteriotome is pale and the domi- 
nating colour is that due to the pigment of the 
other bacterium which forms a green yellow 
pigment. This accounts for the absence of an 
orangs colour in the small tumour of the 
female and on its ventral body surface. The 
male is rich in carotin and is more pigmented, 
the female is rich in vitamin A and is paler. 

As investigated by Buchner and by Resuhr 
the major tumour of C. viridis contains a spe- 
cies of what has been called cicadomyces by 
Sulc. Fig. 2 here is derived from Buchner and 



Fu’s. 2-6 

represents a cell of such a mysterious micro- 
organism. The same germ as seen infecTmg 
the egg is entirely different in shape ; it be- 
comes rounded as in Fig. 3; it may even 
a ball of cell as in Fig. 4 ; all being derived 
from Buchner. In Figs. 2 and 3 there is no 
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nucleus or a vacuole, .structures always pre- 
sent in yeasts anti in fungus mycelium which 
should have justilled the existence of a species 
of cicadomyces. In 4 on the contrary, 

nucl:i-like bodies are vaguely indicated. Fig. 5 
shows ))ac‘teria incU>s.d in a round body 
whose nature has not been indicated. Fig. <> 
cl<\'irly shows a ball of cadis the u})per five of 
them benng similar to Fig. 4 while tlie lowcn* 
two cells in Fig. (5 re.scnnbU' Fig. 5 which also 
contains baederia. From a pure morphologic'al 
standpoint Fig. (> is an anomaly. What we 
ac'tually see is that lialf of Fig. (> conains bac 
teria while tlu' rc'sl is suppo.sed to be cicado- 
myces ; in fact Fig. 4 rc'prescaits a ball (>f ^te- 
generate epithelial ccdls while Fig. 0 a similar 
group with two cells infect.d with bacteria. 
Fig. 1 rci^resents protoi)lasmic piece of such c'ell 
attacked by germs and accounts for the an- 
seuee of a nucleus or a votaiolcs 

When yea.sts or bacteria, ewen those living h\ 
.symbiosis, are smcsired and the slide treated 
with pepsin atul hydrochloric acid thc‘y resist 
dig<‘stion, wliile the so-callcnl cicadomyces are 
all attacked as would l)e expected from ti.ssue 
dt‘hris. 

Summarising it may be said that attenlioii 
lias bt'cai drawn that male's and fc'males of 
C^U'ddvlUi virUlia dilTc'r in colour which also 
ap|)lic‘s to tht'ir .small tumours, 'hhi' colour is 
diu‘ to bacdt'ria of wliieh tlu're arc' two species 
and the' diif rc'nt shade's of colour in tumemrs 
and on inse'ct bofhes earn Ix' produex'd in vitro 
by varying the* pre*ponde‘ranci' of one over the* 
othe*r ge*rm. C'uUurv.s producing a grexm yellow 
pigment and B e’arotin pignu'nt have be*c*n 
de'posite'd* with the Lisl r Institute in Kngland. 

B i oc h t ‘in i ci il La bora t o i'y , 

Re.seare'h Institute*, 

Osmania University. S. MAumuAssAN. 

Hydc*rabad (Dm), 

February 8, 1947. 


L /■. 4/.. 7^// eVX*..l02^. 4 , VM) H. 2. A^rA, 

9, ;il ,1. (urr.Su,, BhIO, 9, -105. 4, 

i:Uh julv. 


ALKALINE PHOSPHATASE IN 
ERYTHROCYTES 

Alkaline pheKspliatase has be.n shown to be 
present in serum and in varioiw tissue's such as 
bone*, kidiu'y, intestine.s, liv(*r. etc. Tlu* deie;!'- 
minaiion of .s.rum alkaline phosphula.se has 
lH*en utili/. cl for diagnei.stic purpose*?;, especially 
in rickets (Barnes iuid Carpenter, 1937). Re- 
cent work on expe*rinumtal ric'k. Is by Dil;shlt 
and Putwardhan (194(1) ha.s raise'd .some doubt 
re'garding the* curremi views about the o.sseous 
origin of the serum alkaline phosphaln.si*. 
The.st* authors could iml ilnd in nichitic^ dogs 
any correlation betwt'cn the severity of rick.ts 
and the serum alkaline pliosphata.se* values, an 
observation wliich llu’y (1947, in pre,ss) .sub- 
sequently conllnnt*d in rachitic rats. Although 
Bodansky (1939) has suggested that the serum 
phosphatase represents the sum total of phos- 
phatase contributed by dillercnt tissues, it was 


felt tliat a search for phosphatase in a tissue 
whicii is in close equilibrium with st'rum was 
warrant(‘d, and lu'nce the po.ssibility of the 
existence of an alkaline phosphata.se in erythro- 
cytes was investigated. 

Uoclu* and Bullinger (1939) ix'iioricsl tin' 
presence of an alkaliiu* piiosphatase in luemo- 
lysed cells of the liorse with an optimum acli 
vity at pH 9-2-9-3. Behn*ndt (1943) working 
with tlu* hcemolysates of human blood faiU'd 
to olitain a /.oiu* of activity at pll 9 altliough 
he found the (‘nzyiiu* ai'tivc* in tlie acid zone.* 
of pll 5. Willi the t'Xi'eplion of Roche and 
BulIingX'r’s ix'port (loc. rit.) no mt*nti(m is 
found in tlu* lit<‘rature coru^eruing erythroc.\ te 
alkaline phosi)halas(\ 

'Phe pre.s(*nt authors have* worki'd witli iht* 
blood of albino rat, guiiu‘a-pig, sheo)) and man 
and tlu'y are couvitu'ed that tlu* t'rytliroeyl 's 
normally contain an alkaliiu* pliosphatasi*. 
'Pile oxalaU'd blood was centrifuged and waslt- 
ed with 0*9 per cx'ni. NaC3 solution ftmr to live 
times on tlu* centrifuge. Every tinu* when the 
suiienialant Puid was lu'ing removed tlu* bulT 
layer of 1eu(*ocytes was also i)ip(*tt(*d out. At 
tlu* end four or live sucli treatnu'uts practi- 
cally no leueiH'yt.'s must have remaiiuxl in the 
paek('d (’cll mass. 'Phe cells wi'ix* tlien hu‘uu>- 
ly.sed liy the addition of a mixture of alcohol 
and water (0:4). Tlu' proteins were precipi- 
tatc'd by addition of ('likiriihirm and vigorou.s 
shaking. A water-clear upper layer was oh- 
tained which was cart'fully pipetted olT after 
eentrifugiug live mixture. Tlu* enzyme was 
found di.ssolved in the aqiu'ous layer. Sodium 
glyct*rophosphate at {ill 9*3 (Veronal-acetate- 
IIOI bulTc'r) at 37" C. was us(‘d as substrate. 
Comparabl * exiieriments were earri(*d out at 
pII .0*3. 'Plu* results are given in Table I. 


'Paulk I 


Krv(lu<>cyt(r8 


Mg. ituM'g.iuir P lihrM-.Urd In 
2'i hoin H p ’l' 109 ml . of » tnl 
blood tslln 

At pit (»•:! I At pll A-.li, 


A1 ino lut 


(Juinca pig 
Slurep 


Man 


r>2 

Nil 

(12 

Nil 

(5H 

Nil 

(V) 

NU 

12-1 

2-4 

(19 

L6 

.17 i 


31 i 

Nil 



(13 

14.(1 

17 

1 •(! 

23 



It is concluded from the above* exp u'imeats 
that in the four speci.s of animals studied, tlu* 
erythrocytes contain a phosphatase which is 
active at pH 9*3, It should be mentioned, 
however, that the eir/ymc is weak and has a 
relatively Iowa* activity compared witli that 
present in the plasma. 

Furthei' work on the problem is in progress 


Leffers to the luiitor 


60 

and will form the subject of a dthaiUal com- 
munication elsewhere. 

V. N. Patwaiuuian. 
S, Hanganatiiam. 

Nutrition Research Laboratoric^s, 

Indian Research Fund Association. 

Coonoor, South India, 

February 12, 1947. 


1. Harnes, P. J., and (h'lrprr.tor, M. I>. /.. 19-1/, 

10,590 2. IJehrcMuit., 11., /V.v. .S’.*, , /o.A .IM/ . 

1042, 54, i'88. 3. hodatiNky, 1030. 42, HOD 4. 

DikNldt, W 1). ;uul Patwurdhan, V. N., An/. .A*///'. d/oA 
/iV.v., 1946, 34, Oct. 10 10. r>. Ro he, j. aial 

Oh, Efizyvtol. 1039,7, 278, ([u.-tal Ir-in Chfm. /VA'v;.’/. 
AL,, 1940, A3, 349. 


NIOBOTARTARIC ACID 

It is known that freshly j:)i*e(‘{pitaU‘d niohic 
and tantalic acids dissolve* in solutions of (»iT.a- 
nic acids like oxalic, tartaric*, ede,, resulting in 
the formation of complexces. The* oxalat * 
complexes have been investiRatc'd by llu.ssd 
who also prepared a number of alkali nio- 
boxalates. Edmistcr and Albritton- have* fur- 
nished evidence for the formation of a com- 
plex of niobium with tartaric acid and also 
h£ive reported a tartracolurnbic; acid ; ^ but its 
structure has not bcH'n conllrmed and its .salts 
have not been prepared. It was, th(‘r(‘fort\ 
proposed to study the complexes of niobium 
and tantalum with organic acids in grisder 
detail. 

Freshly precipitated niobic acid prepared 
from specially purified niobium pcnUixidc*, was 
dissolved in hot aqueous tartaric atud, AfUn* 
filtering off undissolved niobic acid, the (dcNir 
solution was concentrated and tiie niobotartaric 
acid crystallised with the addiiioti of alc<»lioI. 
The cx'ystals were washc'd with clil. alcohol, 
dried and analysed. Niobium was dedennim^d 
by precipitating it from a solution of tlu* sam- 
ple and subsequent ignitiotx and weighing as 
Nb.,Or,. Tartaric acid was estimaU‘d by tlu‘ 
Goldenberg method.*^ The crystals wa‘r(‘ also 
titrated with standai'd alkali using phenolph- 
thalene as indicator. The results of the analy- 
sis bear out the meta compo.sition, i.c., Nh-.O- : 
2 (C 4 H 4 jO,{) for the niobotartaric acid formt'd. 
The sodium salt of this acid wa.s also prepar<‘d 
by treating various sodiumniobates with tar- 
taric acid. Further work on tlie eompl<*x 
acid and its structure is in progre.ss by api)li- 
cation of physical methods. 

The author’s thanks are due to Sir J. C. Ghosh 
and Dr. M. V. C. Sastri for kind encouragement. 

General Chemistry Department, 

Indian Institute of Science, 

Bangalore, N. R. Skinivahan. 

February 14, 1947, 


1. R iss., Z. 31, 42. 2. 

and Albritton, /. Am^r. Chem. '•V,, I 032, 54, 438. 3. 
Goldenberg., Z, anal C/iem , 1998, 47, 67. 
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A NOTE ON rilK OCCIJUUKHCK OF THE 
M I T K- PA R A r K 7' RaNY CH UUUS INDICUS 
H. ON JOVVAK:/ 1 Ar/,;KOFOGOiV SORX'nillM} 
AND ITS PHKOaTOKH IN MYSORE 

In tlu* i.ssut* of i'lirrt'ut Sciciirc^ Nu. 7, July 
l^i)4U, pp. gi. Uartuni Khan, IVl., uiui Hhatia, 
.S, havr ri‘C(»rd«ni thr tH'ruriTiua* of tUo mh.* 

Piinttetvanni'lui:: ttithciic H.. .and its rlToctive 
prcdattir Scyninui: (jrariitlic. M . mi snitarraur at 
Sakrand (Sintl> uluoh they <‘am«* aoross while 
making, a smvoy of t-fop prr.t:: tlioro. 
havt* ti: scnbtsl the novent.v ttf tlu* inde pt*st 
and how d wa*. ehooR«.il hy tho prtnfator, 

Hamaknshna lyaa\ 'f. y’, ha:; mentiomai in 
his JHandtnufh tif Ecoitoinic KntinnuU^iJij 
Smith iutini, id ra itych tir, intiirm: H., a.s oat* 

of tin* niini»r post:, of j(d(t in .'iom * areas; and 
Scyiintin: nuu'irmtt IG. a:: a prodatoi* on PutcE 
iiura maxima tin* Nun st*ale m (‘oimbatore. 
Kofiaiy ha:. ui Imluin Insert /.ife tl*at 

Srymuits .n‘ramj[>riin un M., ami Srytnnas nahi’^ 
Ians M., aro etimmouly hmud tk^ethag^ t,a cotton 
aphis aiul cottim moaly bug. In Mystna*, the 
oeeurrence of thr. inito* amt ds pusiators have 
now 1 hm*u noted for tin* lU'rd turn*. 

During. Rkhl { Jnly-S pd«‘udn*r ) d was .st‘en - 
that (he Usd lilado:; of Jowar m ef*rtam partn 
<d‘ Mysore, klainlya and t'hdaldroog Districts 
had turned hUnni laad. 'I’hir: condition wa.s 

known hy ditt rout names (Phandrnniaru, 
Knmknmnrtiyn, Unicdiainari, SamUmma, Uandi 
ro(/a, etc., m iidfort*!!! vdlager.. 

Ot\ txammation of tin* leaf l>lade:; Iht* pre- 
.seiH’t* t>f a largg- nuuiber of antes ( Paratrfra- 
nijrlnts indicus H i was luadt* tnd on every 
blade that had turn<‘tl red. It was evidt*nt that 
th;‘ U'tldemng, td' the It'af was dne to the work 
^d’ tin* mde.s. All ;;tage.s of the md«*:* i*ggs, 
nymphs and adtdt-. wert* loeateil generally on 
tin* ventral .-airface of the 1: af blatlt*:. (tin* pn* 
.‘:enee of (he mit«* wan al:4^ made otd on tlu* 
dor:;al •airfaee of r.oiue). CUnnds taken frinn 
a muuher of nde -t <l U*ave,s reUn'ted at nm- 
dom sluiweit an averafp* ef Dig per square inch. 
This tlguu* rs r.unU’it*nt It* iinheatt* that the 
iiu’iilencc* was (pnte gov n*. In |iateh<*s of 
severe inferdation the eidne stalk ut the pkud 
had Ihu'oiu ‘ dry and pdhy aiul the devt*lop- 
men! <if grain:* war* arrc‘st«*d ; earheads too had 
heeonu* dry ; stunt* of tlu* grains hati abut turn- 
ed rtuldish. 

'fwo kinds tif pi'edattu' he ScymnuH sp., 

wt*r<* fount! at*! {vt*ly fiunling nn fin* nsittss. One 
wnn a tiny black oval shajiett tH*t*tle and was 
pt‘rdt>minunt m ntunlun's. Iltdh the hnval grub 
and the atiuH wt*re found to ta* fet*tlmg on this 
mitt*. 'I'ht* grub wan found to uettvt‘ly diase 
Uh* mitt* amt win n ut*ar tiart at d t«» <*Iutch 
it liy it.*; mamiil»le:i. It is* t ranspart*!)! and full 
of warts and rows- of nhort hair** tni tin* tulier- 
(*h's. Ihijnt* wt‘r(* :aH*n on tin* !t*nf, attaduai l^y 
th(* caudal t*nd, The adult liet*t|e hi uniformly 
black, tin* elytra btnng finely pulasHcent all 
ovt*r. The In ad r<*ginn i.s tiic*kt*d under, and 
cannot he made out ntul only tlu* thoracic area 
i.s ('h*arly st*en. 

Tht* otht*r ht*e(1e i.s bigger, brow’u in colour 
with a dark shade on the tlmrax and of the 
upper portion of tlie ahdomeig the shade des- 
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cending narrowly in the centre of the elytra. 
The entire body is covered with fine pubes- 
cence. 'Both the grubs and the adults of these 
two Coccinellid beetles are effective predators 
on the mites. 

I am grateful to Mr, B. Krishnamurti, Ento- 
mologist, for his kind suggestions and guidance 
in preparing this note. 

Entomological Laboratory, 

Department of Agriculture, 

Bangalore, M. Putt a Rudriah. 

January 9, 1947. 


1. Kapo'*r, A. P., hid, J. Ent,, 1942, 4, 49-66. 2. 
Rahman, K. A., and Sapri, A, N., Ind. Ent.^ I9l0, 2, 
201-12, 3. Haroon Khan, M., and Bhatia, S. C,, Ctiry. 

5a., July 1946, No. 7, 186-7. 4. R imakrishna Iyer, T. V., 
Hand l-loou of Eco, Ent. fo*" South hid a., np. 63-113. 6. 
Maxwell-Lefory, H., Indian Insect Lile^ 307. 6. Qaayle, 

Henry J., Insects of Citrus and other Subtropical Fruits. 


A NEW RACE OF PUCCINIA GRAMINIS 

TRITICI AND TWO BIOTYPE3 OF 
RACE 42 

During the course of the work on testing the 
reactions of wheat varieties and hybrids to 
black stem rust caused by Puccinia . grarninis 
tritici carried out at Mahabaleshwar, it was 
observed that certain varieties of wheat which 
were highly or moderately resistant to seven 
races of black rust found in India, viz,, 15, 21, 
24, 34, 40, 42 and 75, in the seedling tests, deve- 
loped large and healthy pustules when tested 
for mature plant resistance in the field; The 
presence of a new race or races in natural in- 
fection was suspected. Accordingly, isolations 
were made from some of these' pustules, and 
the inoculum was multiplied separately on a 
susceptible variety of wheat grown in the 
glasshouse. The pathogenicity of the field iso- 
lates was tested on the wheats on which these 
were originally collected and ultimately pure 
cultures of three isolates were established. 

These • three isolates were tested on the 
differential wheat varieties and the reactions 
of the latter are described as under : — 

(1) One of the isolates produced reactions on 
the differentials of an entirely different type 
from the reactions produced by any one of 169 
races of black stem rust described by Stakman 
et alJ This isolate is, however, similar to 
race 119 of black rust except for its reactions 
on Kaphli, which is highly resistant (1-type 
infection) to race 119 but is moderately sus- 
ceptible (3 to 4-type infection) to the new I'ace 
under the conditions of light and temperature 
obtainable in the cold season at Mahabalesh- 
war, The reactions produced on the standard 
differentials by the new race of black rust, the 
material of which is being submitted to 
Dr. E. C. Stakman for comparative tests with 
race 119 under controlled conditions, are given 
in Table I. 


Table I 

Infection types produced hy the new race 
and race 119 of P. grarninis tritici on 
differential wheat varieties 


Reactions of differential varieties 


Phy. bio- 
logic race 

Little Club 

Marquis 

Reiance j 

Kota i 

1 

Arnautka 

( 

E 

3 

c 

"p. 

*- 

Oh 

X 

Kubanka 

Acme 

Link urn 

Vernal 

Khapii 

New race 

4- 

X 

0; 

0; 

4 

4 

4 

4 

4 

:S-4^3-4 

3-1 

tRacellO 

4 

X 

0 

0; 

4 

4 

4 

4 

i- 

s-l-js f 

1- 


•t Infection typ^^s as reported by Stakman et a/. 

(2) The other two isolates, when tested on 
the differentials, proved to be race 42 of black 
rust, but were found, on further tests on other 
wheat varieties, to be biotypes of this race. 
One of the biotyp^s, viz., race 42A, produced 
type 4 infection on Khapli, whilst, under simi- 
lar conditions of light and temperature at 
Mahabaleshwar, race 42, the material of whicli 
was originally obtained from the Rust Research 
Laboratory at Simla, produced type 3 infection. 
This biotype is more virulent on Khapli than 
race 42 or its other biotype, viz., race 42B, and 
can easily be distinguished from the two latter 
when Khapli plants infected with these are 
placed side by side. Biotype 42B is, however, 
similar to race 42 in its reactions on Khapli 
but can easily be distinguished from the latter 
by its reactions on other wheats. Both the 
biotypes of race 42 were found in natural in- 
fection at Mahabaleshwar during 1944-45 and 
1945-46 seasons. Comparative reactions of 
race 42 and its two biotypes on some wheat 
varieties are given in Table II. 


Table II 

Comparative reactions of some wheat varieties 
to race 42 and its hiotypes 


Wheat variety 

Rat e 42 

riotyiJt* 

42 A 

Biotype 
42 B 

Khapli C. I. 4013 
(S and. rd differential) 

3 

4 . . 

3 

•I'X 3 

2-3 

3 

4 

♦('. C0I4 

0;-2 

1 2 

3 

*< . 14093 

0; 

2 

4 

*K. 22.) 

0; 

2 

34- 

♦•Hoftcl 1 

0; 

2 



* Wi cat varictits received from th« Wheat Specia.isi, 
C.P. an I Ben r. 

** Wheat variety ri-ceived from the Cereal Brteding, 
Station, N phad, Bombay Prodnce. 

College of Agriculture, B. N. Uppal. 

Poona, V. P, Gokhale. 

December 13, 1946. 


1. Stakman, E. C ,M. N. 1 evine and W. Q. I oegfring 
Sc 2 . Jour. Ser. Minn. Agric. Expt. Sta,, 1944, Paper 
No. 2148. 
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THE EFFECT OF LONG PEKIODS OF 
DARKNESS ON FLOWERING IN 
SACCHARUM SPONTANEUM 
SORAPARAI, 270 

In a previous note’ a few photopta-auiic trt‘at 
mmts were suggested for induciuK (lowt'rinp. 
and controlling the times of (lowering in sugar- 
cane varieties. One of these ti'eatnuaiLs, which 
enabled us to induce floweriiig in uou~lh>\ver- 
ing wild form Saccharmn. sponiattcnni h.nrtna, 
consisted in daily subjecting the polttul toj) 
halves of. this variety to 22 htiurs darknes.? for 
a period of two months i:)rior to tlu^ comnuaice- 
ment of the flowering season. U.-ctnitly similar 
darkness treatments were tried on another typ(* 
of Saccharu7n spontamnun, viz., S.s. Soraparai. 
270, and some very intiresting n'sults were 
obtained which seem worthy of intention. 


a ptniod of 20 days, from 

^^lOth SepteinfH'r to lOth Octobor,’ 

(4) Tw(> hour.s day only, for a pc‘riod’ of 

<iays ff(»m Uttli St*plc‘nib(‘r to 2.Hh 

Octolxn*. 

(5) 'rw()-lu)ur.': day only, for a {KM'iod of ijo 

day.s from loth September to ioih 

N(»\' mbt‘r. 

HiW’u Its. Tliiy. variety eamt‘ to (lower oji :i(Uli 
Noventlus' vvitii tiu* (ir.st treatnuMil above 
CFig- n. It (lowtaanl on lOth I)eee*mb<‘-- widi 

(h • .s<*eond ( rtsatnamt ; on 2nd .January with 
tin* thini treatnu‘nt ; on tJth January with the 
buirth tn.*atment and on llth Ki‘bruary with 

(lu* la.st inenticuied treatmt‘nt, .sh(»\ving a 

d lay of about 72 day.s in tho (ina* of {lower- 
ing, a.*^ (’ornpared to the tops lhn)ur,iiout 

inuj{*r normal day-Ic‘np.th eouditions. 

'I’Ih* intt*n.sity of ilow<*ring deelint‘d from 100 
pt*r e(‘nt. with th..' lir.‘;t tr(*aim(*nt io 20 pt*r e(‘nt. 



Daily 22 lumiH I ).iily 22 lumrs Daily 22 lo-ui h D,ub 22 Ih»uih 

darkness h.r a (birUnrs.*. (or a ihu kur tot a d for a 

])(*n()d of peiiod ol of prtiodof 

(lii.i.ns 

HCr. bhowing tlie eifuot of I(iHk piTio 's oI d.iiUiuss om llowi riii;; in pofltd ttip‘. ul ih, v.inrly 
.SV/o7/f//v///j! Spontaittum S«»iap;u’*iL 270 


Top portions, removed from six month.: old 
plants of the variety S.s. Soraparai, 270, grow- 
ing under field conditions were usial for fh.i.s 
study. These were planted upright in nu'd iuin 
sized pots, one in each pot, containing the 
ordinary garden-land soil. About a month 
after planting, i.e., when the tops had jasl re- 
sumed growth, the pots wore divided into live 
series, of five pots each, and were subjected 
to the following five treatments : — 

(1) Normal daylight. 

(2) Two-hour day only— from 12 noon to 

^ 15 days from 

10th September to 10th October 

(3) Two-hours day only— from 12 noon to 


with the lu.st tnaitmenl. i.e., when .suhjeeted to 
two hoia-s day for a period of two month;;. 

Tl)u.s, with the above tn .at ments it has been 
l)o.s.sihle to inak(' availabh* Ui(' arrow.s of the 
variety S.s. Soraparai, 270, for hybridisation 
work, throughoul tlie llowering s.ason. 

'I'lie author is indebted to Mr. N. L. Dntt for 
his keen interest anil guiitanee during these 
investigations. 

Imperial Sugarcane Br<<‘ding Station, 
Coimbatore, N. D. Yusur. 

December 16, 1946. 

1. Yusut, N, D., ;uhI Dutt, N. L., C7/m A7|., Noy, 

1945, 
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OCCURRENCE OF JOHANNESBAPTIS- 
TIA IN THE ADAYAR RIVER, MADRAS 

The writer read with interest the paper-'^ on 
Johanneshaptistia pellucida (Dickie) Taylor 
and Drouet- collected from a brackish water 
pool at Ennore, Madras. It is considered to 
have not been recorded from elsewhere in 
India. The present alga, however, was found 
in a huge collection of algae made by the 
writer from the Adayar river, Madras. The 
Adayar alga agrees with the Ennore one in all 
details regarding structure and development 
(Text-Fig. 1-5) except in dimensions. 



T KX'l -F I GS . 1-5. /() pthtia pell ttcida ( I )K:l<iti ) 
'I'aylor and Drount. 

Fij;s. 1 and 2. Poitioii’i of fil.im ;nts witli the ditlliient 
margins of tiie sheaLli shown in doited lines. 5. 

Portion of a filament showing the in.livi lual envelopes of 
the cells in acorn non mucilaine. Fig. 4. En ( portion of a 
filament with a two-cel U‘d fragment (.showji in dotte 1 line) 
in the stai;e of dislodjfemnnt from the end. Fig. 5. 
P >rtion of a fil.itnent with two de td 'ells (f.<r , iudivid la! 
envelope; , <lead tails). Fig. 1, X l,2l)l); Fig 2, 
X 550; F.g^. 3 5, X 1,0:)0. 

The dimensions of the filaments and cells 
of the Ennore alga were compared'^ with those 


given by Droueti^ for Johanneshaptistia pellu- 
cida (Dickie) Taylor and Drouet (filament 
8-23 At broad and cells 4-17*5 a^ broad and 2-6 m 
long) and they come within the range of these 
dimensions. The dimensions of the present 
alga also accord with those given by Drouet. 



Ennore alga 

Long. fil. 

400-2,500 11 

Lat. fil. 

7-0-0-2 (10-8)/ 

1 .at. cell. 

3 -9-5-2 /i- 

Kong. cell. 

2 -(5-3 -9 A^ 

Crass vag. 

— 


Adayar alga 


Up to l,n00 At 
]l-4-ir)*2(22-.<^U 
5-8-8 -3 (9-5) 

■> .4-4-0 1 4-8) 

2 -0-6 -4 /x 


This alga is, therefore, referred to Johannes- 
baptistia pellucida (Dickie) Taylor and Drouet, 
though possessing broader cells and thicker 
sheath than those of the Ennore one. 

The wi'iter is grateful to Dr. P. W. Jane, 
ph.D., n.sc. (Lond.), and Professor V. Bhai'ad- 
waja, M.sc., Ph.D. (Lend.), f.l.s., for their very 
kind interest in the preparation of this note. 

Teachers’ College, 

Saidapet, C. Bhasiiyakari.a Rao. 

Madras, 

University College, 

London, 

ISfo'D ember 25, 1946. 


1. Droiet, F., “ Vtyxop'j veexi of the CJ. Allan Uancock 
Ekp ‘ tlilio », 19 U, coIOiC’O I bv Wm. K. 'f.iylor ”, 7V5'<" 
Ha'icoik Ecp'ditioti^ l'.)3n, 3, (2), 15 Ob. 2. 

“ Not- s on IVly'Cnphvc'.eaj, i-iv,” HulL Hot. CIuIk^ 

1038,65, 285-92. 3. Ivenpir, M. O. F., and 1 It^.-^ikachary, 
T. V., ^ ih\ Jo/iannexifap^istia pdlueida 1 1 )icki(i) 'faylo*' 
and Drouet froiti Madras,” Journ, hid. /.lot. AVc., U)46, 
25, No. 3, 117-21. 


POLYELECTRONS 


In an interesting article which appeared in 
the Annals of the New York Academy of 
Sciences (1946, 48, 219-38), Dr. Wheeler pre- 
sents theoretical evidence for the existence of 
entities composed entirely of electrons and posi- 
trons together with a discussion of their pro- 
perties. The simplest of these entities consists 
of one electron and one positron, bound together 
in a structure similar to that of the hydrogen 
atom. It has a life time of 1*24 x sec., 

when the spins of the two particles are paral- 
lel, and a life several orders of magnitude 


greater, when the .spins arc anti-parallel. The 
next higher entity is composed of two posilroxis 
and one electron or of two electrons and one 
positron. It has a mean life of the order of 
10 sec. The probability of production of a 
bi-elcctron by the interaction of an energetic 
gamma-ray with the (ield of force of an atomic 
nucleus is shown to be less than 10 of that 
for production of an electron-positron pair. 
The article contains a discussion of the similar- 
ities and distinct differences between polyclec- 
trons and cosmic rays mesons. 
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Principles of Fruit Preservation. By T. Nn 

Morris. (Chapman tK: Hall, Ltd., London), 

1946. Pp. xiii -}• 198. Price 18.s‘h. 

This second edition of Mr. Morris’s well- 
known book has appeared some thirteen years 
after the first. During this period, important 
advances have been made in the technology 
and undei'lying sciences of the fruit preserva- 
tion industry. As such, one would have ex- 
pected a considerable amount of revision of the 
earlier edition. This, however, has not been 
the case although a few sections have been re- 
written and two new chapters added, one on 
candied fruits and the other on fruit juices. 
Thus, with very few exceptions, the referen- 
ces to literature cited date beyond ten years. 
Notable developments such as those rciating 
to pectinic acids, steam-blanching before dry- 
ing and freeze-drying, receive bare mention, 
sometimes only as footnotes, while compara- 
tively older contributions arc often disciussed 
in detail as for example in the chapters on 
pectin-sugar-acid gels and spoilage of canned 
foods. It is disappointing to find no reference 
in a monograph of this kind to subjects such 
as gas storage and gas maturation, utilization 
and disposal of fruit wastes, or production of 
fruit wines and fruit vinegar. There is also 
the feeling that the chapters on discoloration in 
fruit products and vitamins in preserved fruits 
could have been brought closer to date with 
citations to recent sources. Again, some men- 
tion could well have been made to the use of 
firming agents, chemical preservatives and 
colours in various fruit processing operations. 

As the title of the book indicates, the appli- 
cation of the fundamental sciences to the manu- 
facturing processes concerned are given promi- 
nence but one wonders why several of the dry- 
ing methods are de.scribed at great length. 
Perhaps a corresponding account of the mecha- 
nical systems of basic operations in canning, 
jam making, fruit juice bottling and quick 
freezing would have added considerably to the 
value of the book. 

A feature of the book is the inclusion, in 
outline, of analytical methods for examination 
of processed fruits but these are neither ade- 
quate nor complete to be of value in the routine 
examination and chemical control of manufac- 
tured fruit products. 

The foregoing criticisms must not be allowed 
to detract from the value of this publication. 
It is an outcome of mpeh first-hand experience 
and careful thought has clearly been given to 
providing a simple, accurate and readable pre- 
sentation, with many practical hints, of the 
principles of jam and jelly manufacture, fruit 
canning and fruit dehydration. As a working 
manual, it will certainly become as widely 
known and used as its earlier edition. 

A. Sreenivasan. 


Controlled Atmospheres for the Heat Treat- 
ment o£ Metals. By Ivor Jenkins. (Chapman 

& Hall, London). 1946. Pp. 533. Price 50sh. 

The book carries its hallmark of virtue on 
its ilrst few pages in the shape of a foreword 
by no less a .scientist than Dr. C. J. Smithells. 

The author has, according to his preface, 
sought to bridge the gap between the theoreti- 
cal and the practical aspects of the subject and 
to iironiote a more general recognition of the 
principles uiuU'rlying a controlled atmosphere 
process. His cilorts have m^’t with unqualified 
success. 

In the first edition of the book a brief survey 
is made of thi‘ historical development of con- 
trolled atmosplieres in industry and this is 
followed by a discussion on the chemical equil- 
ibria of both inter-gas and gas-metal reactions. 

Ammonia and its derivatives, hydrocarbon 
gases, charcoal gas and miscellaneous control- 
led atmospheres are dealt with— in successive 
chapters. 

The middle section of the book is devoted 
mainly to the methods of removal of carbon 
dioxide, sulphur gases and water vapour from 
heat treatmc'iit atmos})here and concludes with 
a chapter on gas analysis. 

In the third and last section attention is 
given to the industrial applications of control- 
led amospheres. The heat-treating of low car- 
bon, high carbon and alloy steels is considered 
as well as the process of carburising and nitrid- 
ing. The section concludes with a chapter 
dealing witli the lu'at-treatment of non-ferrous 
alloys and metals. 

It is impracticiible to give in the space avail- 
able a more detailed summary of the subject- 
matter containt'd in thc‘ 600 odd pages of this 
volume but a few of thc‘ reader's impressions 
may not be out of place. 

One’s sympatliy goes out to the heat-treater 
of steel in his efforts to steeV clear of the 
“Devil” of dccarburisation and the **Decp blue 
sea” of oxidation. Inter-gas reactions, at high 
temperatures, between the various constituents 
of such a complicated mixture as town’s gas — 
should provide congenial activity for readers 
with a taste for solving puzzles. A steel heat- 
treater has often the dinieult task of utilising 
successfully an atmosphere which is both com- 
plex and variable in composition. These trou- 
ble raisers are avoided when ammonia or its 
derivatives are employed but the relatively high 
costs precludj their use in many commercial 
operations. Besides, precautions must be taken 
against the toxic qualities of ammonia and the 
explosive nature of a wide range of cracked 
ammonia-air mixtures. 

The fact that the publishers have conformed 
to authorised economy standards seems to have 
had little detrimental effect on this attractively 
produced volume. Both text and the 268 
figures (many of the latter being photographic 
reproductions) are as clear as one could wish. 
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Lastly, the author’s style is simple and lucid, 
mathematics is kept in hand, the book contains 
many references and is well served with name 
and subject indexes. 

The great expectations raised by the Dr. 
Smithell’s foreword are amply reali.sed and 
Dr. Jenkin’s book should be found in the 
library of any undertaking which heat-treats 
metals and alloys. 

Frank Adcock. 

The Methods of Plane Projective Geometry 
based on the Use of General Homogeneous 
Co-ordinates. By E. A. Maxwell. (Cam- 
bridge University Press), 1946. Pp. 230. 
Price 12sh. 6d. net. 

The number of available books on the ana- 
lytical geometry of conic sections i.s so large 
that one would naturally ask for Iiimself 
whether it is worth while going through one 
more treatise on the subject. But the pre- 
sent book is really a welcome addition. 
Whether one agrees or not with the arrange- 
ment and the method of treatment adopU'd by 
the author, the book is interesting reading. 
The treatment of the chapters “One-One Alge- 
braic Correspondence” and “Cro.ss- Ratio and 
Harmonic Ranges” is very satisfactory from 
the algebraic point of view, and ont' will fetd 
sorry that the same exhaustive ti'catment i.s not 
kept up, and that important subjects such as 
the invariants of two conics are not touched. 
The author, it is true, plainly says that his 
book “is written as a study of jiioUioda and not 
as a catalogue of theorems” and hopes “that 
a student reading it will have nothing to un- 
learn as he proceeds to apply these niethods 
to study the geometry of hgures in thret' di- 
mensions or in higher space”. But the treat- 
ment of the subject is so rtd’reshing that we 
cannot help wisliing for some more of tlu‘.s(‘ 
methods, and a more t'xhaustive treatnuuit of 
many chapters would not have reduced tlu» 


book to a catalog.ue of tlieorein.s. 'rhis is not 
a criticism against the hook, hut tlic reviewt*!* 
fe. Is that this is tlu‘ best coinplnneiit that can 
be givcm foi' tlu* hook. In contra: t with th«* 
above, tlu‘ eKainph‘s iti lli(‘ hook ai«* nuincrou:* 
and varied in cliaracter, and f<iru\ a r. guhn‘ 
catalogue*. Many of th(‘in are* taktm from vari- 
ous i\cc*nt examinations, and lu'uca* prc^rulc 
welcome a<l< lit ions to (In* wt*U known stf*rco 
typed t)r()hl(‘ms available in ad ho<iks. 'Tht* 
hook can he stronp.Iy re(‘(»inmeiiilt*t! to Itu* 
stu(U*nt and to tin* h‘aclH‘r of the suhjorf. 

('. N. S. 

Lymph. By Philip 1). McMast r, Rofnad (’ham- 
b(*rs, Fliot A. (dark, d’homas I*', Diuigjn^rfy. 
C'^ecil K. Driiikt*!-, VVilliajn K. Fliricti, 

M. Ahraharn Wlnt<* and B, W. Zwmfach. 

(Puhlish(‘d in tin* Ainiah: of fho Nvto York 
ArcuU'nm of Sohoirc::, Vol. XLVM, Art. H. 
pp. 679-832). 

d'his volunu* eonlain.*: att in t ('resting, sej'n*:. «*f 
original art.icU‘s on tin* phy.siidt )g.y ot lymjdi 
ddu* first two artit‘I(‘.': ('onlain .an actaamt of fln^ 
circulation in the capillari(*;: and rflat<*d vi". 
sels and (‘xplain tlu'ir aedions in a rnon* vat is 
factory niann<*i* than hitherto : tin* contiacti 

lity of eapillarif's is l>rou/'ht into hin* with 

t'ontra(‘t ility e!s;‘wht‘r(‘. (’aiiillai'y (>ernn*ahihly 
is th(*n ahly di.*;cu.‘;:;(‘d hy Landis; larg<*r molt* 
(*ul s ('an (‘scap(' throng, h tin* capillary w;ilh- 
moi'i* (‘asily than smalli'r molt*i*uh*s if tin* (*tpia 
torial diam<*l('r of tin* fonnt'r rs h*ss than lliat 
of tin* latter. ddn'ii int(*r<*.st ing. (*xpt*rmn‘n!e 

art* (Ic.scriln'd on lymph foriuafion and tln'ir 
h(*aring, on pallndog.ii’al prohh'iu:. <*lu<adat«*d 
ddn* functions of tin' lymphoi'ytt'*; and then 
ri lation to inuminity a: di.scu.ss<*d ddn* r(* 
.s<*arch(*s of I)rink(*r on (*xtrava.*;cular piotom 
art* likt‘ly to havt* la'pt'rt'us.'aons on tin* fdarling 
hypotin*,‘:i.': ainl iirovolo* n‘vi.Mou of our nl«*a'. 
on tin* o.'anotic fuin'tion;: plasma prott*ms 

iNUKu.nr SiNStU 


GEOMAGNETIC STORMS 


Geomagnetic activity during the quarter end- 
ing December 194(5 was far less marked than 
during the preceding three quarters. Some 
details of the geomagnetic disturbances record- 
ed at Alibag Magnetic Obst'rvalory are given 
in the following table in which t. rei)rt‘S(*nt 
time (LS.T.) of commencement of tlui storm 
and its intense phase resp(*ctiveiy and T tlie 
duration of the intense phase expressed in 


hour.':, ddu* rangt'.s in (In* thiaa* ditTcrt'nt c!c* 
nr nU; (D, H and V) of (he earth’s tnagurfic 
fn*ld a.*: reconh'ii at Alibag Magnet a* ohaerva 
tory during, tin* disturhaina*:; havt* ah.o hri*n 
giv(‘n, 1) in minult*:: of art*, !l and V in / where 
I 7 19 '* g,au.'..‘i. ddit* maKiinuin k and \ 

say ) rt'cordcd during the dirdui harn-f:. haVi* 
also lH*t*n givt'u. 


Dat^ 

/ 

a 

. / 


r 

I) 

Range 

n 

V 

kffi 

1946 

h. 

m. 

h. 

m. 

hr.s. 

min. 

y 

y 


November 5-6 

14 

52 

11 

30 


1 3-1 

138 ’ 

27 

i 




i 

on Nov. 6 





Novetnber 20-22 

About 



1 





November 24 

15 

30 

12 

07 

8 

3 • 6 

lc:5 

37 

ft 

9 

16 

15 

25 

6 

3 ‘4 

215 

24 

i 

6 


N anm- tU « <i tea i i - u riii 
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SCIENCE NOTES AND NEWS 


Fou RT r r I N 'r r n a 'r i ( ) n a i . < • ( > n ( ; r i-: ss vnu 

MicR()ni*)KO(;v 

Th^ fourth Intcruational Congress i'ov Micro- 
biology will be held in Copenliagtai, July 20,:ib, 
1947, under the presidency of 'rii. Madstai. 
There will be nine sections: (leiuM-al Micro- 
biology (Coiwener : K. A. Jensen), Medical 
and Veterinary Bacteriology (U. C. lU'iulix.n). 
Viruses (J* Orskov), Serokigy and lininunolor.y 
(M. Kristensen), Variation and Mutation in 
Micro-organisms (O. Winge). Plant Ikitiiology 
and Mycology (N. F. lUiehwald), Wati'r and 
Soil Microbiology (K. Petersen), Dairy am 
Food Microbiology (F. 01s:n), Alcoliohc and 
Other Fermentations (IL Jorgt'uscai ). 'Plu' 
Secretary, Dr. M. Bjorneboe, may be riauJu'd 
at the Kommunchospitalet, C’optmliagxai, l)(ai- 
mark. 

INTERNATION Ah SOCIK'l'V OF KKl‘Fd<IMKN- 

TAX. CYTOl.OOV 

Members of the Bureau of tlie International 
Society for Experimental Cytology nud. at 
Copenhagen, July 26127, 1946. il was tl eidtnl 
to reorganize the Soeii'ty considerably (into an 
International Society for Cytology and Histo- 
logy), to make it more {)ermanent and to 
establish, if possible, a new .seientilic periodical. 
Dr. Harald Okkcls (University of Copenhagiai) 
and Dr. B. Fell are preparing new statutes, and 
also considering the relations with the Unions 
and UNESCO. AnothcT conferenee, iirelimi- 
nary to the Stockholm Congr(\ss (c/. infra) 
will be held in Holland, Easter 1947. 

SIXTH INTER NATION A 1 . CONOR ESS ON 

EXPERIMEN'rAb (dC! b RKSKARCIl 

The sixth Int.rnational Congress on ExyKnd- 
mental Cell Research will be ludd in Stock- 
holm, July 20126, 1947. The Congre.ss will 
organized by a Swedish working commitU‘(\ 
J. Runnstrom, of WennerGrens Institute, will 
act as Chairman for thu Conference, and T. 
Caspersson and H. Hyden, of the Karolinska 
Institute, as Secretaries. The Conferenee will 
include a scries of symposia on problems in 
experimental cell research from physico-clunni- 
cal, physiological and morphological aspects, 

PACIFIC WAR MKMORTAl. 

The Pacific War Memorial, established in 
1946,. after the Pacific Science Conference 
(Headquarters at 70, Pine St., New York City) 
proposes to establish througliout the Pacific 
Ocean area strategically located fr.ld stations. 
These field stations will correspond with many 
points where Americans died fighting for free- 
dom. In addition the Memorial will initiate 
a plan for the creation of War Memorial 
National Parks and Reserves where samples of 


tilt' iini(|U<‘ wild hl«‘ <•! Ibr rrronti rnov hr 
prt‘:;ervril iii it;; n;itur,ii h.tbdat tui' th«' tutor 
'Tht’ purport* of tfio f!«d<i .’.t.dhiu: r f(» : or\ 
as hast*;; for ontoual ox pit *rat u to, roll rfm;’ 
and rtrsoarch m tijo uatur.il pii\ ir.d :ririi 

ct*;;. Tlu’so .‘.tatioii:. ud! furnt h rtpupuiruf .tnd 
labora((»ry farditio.’; for \jrUuii'. .-.ri ulid:,, .r: 
w<dl as a pt*riu.'iut‘ut ro t urrh sfatf. 

(*KN rR.\ Ai.m.'Ri' \r \ < > m: iiwwi i 

(■pi;i ru ivs 

d'ho ( 'entra.all urtsiu \Sfor Sri luiiuolrulf iiro\. 
at Baarn, N tli. (Dir. \Vr .{»‘rdi d-. > , i :.nrt| dr 

lai(‘.sl c.italog.ut*. ;t Idi) papo b .t of ’».nio V.offO 
fting.i ai il yoa.' ts. lu I'MM, ( *• pa* , tif Hi!.*, .tud 
fiiidh 1 * mfitriiiation may hi* «tldaju«tl lissu fht* 
Bureau wlurh liar not been d.uuar.rd tt» any 
(‘xttsd during the war >'ear:.. 

A M\‘i*DbiH,lf AI. WD {■ V \ 1 11 d • ;i Al 

S< H ‘ll.; rv Ft IR I N id A 

Drs. J. I'\ Dastui an«i B B. .Mundlun h.Aa* 
.S(‘nl us the billowing eiusdar 

“S<w I’ai M \'etiloe.r*.(*: and Plant Pal ! a »!« 
have from tinu* tti tune » pro. '.etl a tic* ue that 
a Soeiety (»f Plant Pal h» i: t ■■. anti M>eolta*rt:. 
for India bt* fornieil. ftdioumg. tb<* tin • td Pa* 
Indian Entonndttg.ifai Society and tin* l-iorn-ty 
of Indian Plant Preede? *. .uaf (lenehref- As 
1h(' numb r of woi la't;. on myettlttjrye.d and 
plant )iatholog.usi! prttbjenr. r. m 1!1> met ear. 
ing in India in Pa* P M'ateh ln-4dut«*: I 
sities and C’ollegj*'. t»f Set ntc* .«nd m( Agia td 
iur<\ il has Sf*(*mt{l de-atable to .l.tj! a nitt’i.’e 
for founding, sucli a St!na*ty. 

'The primary ob.i etivc* t»f rueb a .Soc-a ty 
would bt' to advmu'e Pie slutl\ of M>aidog,> 
and Plant Palliohtg.y m baba and !»» pu!»b h 
tlu‘ u'ork dtme by Indian Myeoh gn.t* .tntt Plant 
Patbolof’ists by issuing a .lournal wbuii wtmltl 
includi* summara*s of imp<n1anl papei *. pub- 
lislunl aiiroad, for Pamgb plant p.dhttlogn'al 
and applitdl inyrological bt rulnie n. atl« t|uati*- 
ly nwit'wed in Pa* Ibnnein of Appbe'd Mam 
arti(des tif purely myeologusd nifen**.! an* 
not abs.trmded m that Journal, Um Soriety 
wdll also .‘drive* to be th • advr.er «<l the (“{*ntral 
and Provineitd and State* i b>vei nment*. iii 
inycological ami {dant pathttlccgmal mallei*., ju*.t 
as lh(‘ An\t*rii\an PUyiopatluJogieal Soen*ly i* 
doing in ib,‘ Unitid States tj Aim*rit‘a 

If a fairly good risdioinn* »*. reec*nt'd ir. a 
r<*.sult of this appeal, it t*; |iropitr.etl ft* eoneei t 
nu‘asur. s for founding sir*b a Stteiety dm mg 
tlu' forPicoming nu‘etmg, of me Plant PaPado 
gi(‘al CnnimiPtH* of Pa* Indian ( oumal cd Agti 
cultural Rt*s(‘ari’li when dtsPngmsbed Myetdo- 
gi.sts and Pkuit PaPadtigists are c*xp et<*d ftt l»e 
at N(‘W Delhi, by ealbng a mt^eting for tin* 
purpo.se.” 
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NEW PATHS IN CRYSTAL PHYSICS 


'J'HE vast majority of actual solids are crystal- 
line in their ultimate structure. Hence 
arises the theoretical and practical importance 
of the subj.ect of crystal physics, and the need 
for a correct understanding of its fundamental 
principles. The outstanding feature of the 
crystalline state of matter is the three-dimen- 
sional periodicity of the structure of a crystal, 
which consists of a great number of similar, 
similarly situated and oriented groups of atoms, 
thereby securing for it the fundamental pro- 
perty of physical homogeneity. The size of 
the individual units or lattice cells of the 
structure is, in general, of extreme smallness 
in comparison with the overall dimensions of 
a macroscopic crystal. It follows as a conse- 
quence that the characteristic physical proper- 
ties of a crystal are determined by its lattice 
structure and that the form or extension of its 
exterior boundary is a matter of complete 
indifference, so long as the crystal is of macro- 
scopic dimensions. These considerations are so 
little controversial that the need for stressing 


them here requires explanation. The mathe- 
matical physicists of the nineteenth century 
were so largely concerned with the so-called 
“boundary value problems” that the tendency 
has grown up of regarding every physical ques- 
tion needing theoretical treatment as a “boun- 
dary value problem” and trying to set up 
“boundary conditions” for its solution irres- 
pective of whether such considerations are 
relevant to the problem or not. The subject of 
crystal physics has in particular suffered from 
this tradition inherited from an earlier epoch, 
so much so that theories resting on it continue 
to be believed in despite their being in total 
contradiction with the experimental facts. It 
is proposed in this report to consider a funda- 
mental topic in crystal physics in which such 
a situation exists, inz., the nature of the vibra- 
tion spectrum of a crystal lattice. A similar ‘ 
situation has also arisen in a related subject of 
scarcely less importance, namely, the electronic 
energy levels of a crystal lattice, but this will 
he dealt with on a later occasion. 
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AV.v J\ilhs /’'/i'-'-'.-A 


'rilM ATOMU' V1!U;.\T!<)\ SrKCTlUU 

The* riX'C|iK*tu*i('S of vihi'ation t»l lia* atttin.. ni 
a ct-yslal about Uu‘ii' [K»sitit>ns *»r uquilil »r:nni 
ill the space lalUca* Ii<* in tiu* mlra-ivii an.i 
iiiav lx* niadi' aeeessibh* to study by va: anir. 
speetrosc()[)ie nu'lhods. it is (*vidont that da* 

rioqueney siieetnini of the attmiie vibrats'fi:. 
thus made obst*r\*abl(* is a eharaidcnsl le pbyr i 
cal propeid.y oi' tin* erystal. 1’he probloin ol 
aseertaiiiine; it is in many rosp(‘<’ts. s.imilar lu 
that of liiKiin.a the vibration siu'etnun <ii a 
polyatomic molecuh* and can in* liandleii i»;. 
very similar metliods. l^’or tiiis purpose, we 

consider tin* i‘<}uation.*; ol’ motion of tho atom; 
■contained in tht* unit cell of the (‘I'y' tal la(ti<’e. 
It there* an* p atoms in tlu* unit e<‘ll. thoro 

wajLild be 15 ]). e*o,uat.ions of motion lo b.* ;.olveil. 
The e*quaiions would contain tlu* di;:plaeoments 
of the atoms inchid<‘el in the* unit cell under 

considei\ation, as also the displacement*; of tiu* 
atoms in the* surroundin/’; cells which mlluonee 
the motion of ihi* rornu*r. 'I'he <‘(iuations ol 
motion of tlu* atoms in(‘Uide‘d in t}u‘se oilier 
.cells must also lx* simnltam'oiisly salislied. 
.The rclatiems wiiicli must. sub.*:ist lu*tween tlu* 
vjirious alomie displacemt'ids for llu*: to h<* 

possible are* indicale'd by tlie followinp, com 
siderations. Firstly, we* n'lnark tliat a:; a <'on 
se;'qiicnce of the* translational symmetry of the 
el'ystal, a normal mode* of viliration must 

remain as sucli wlu'n the* e*rystal lattie<‘ is 
f^Ivcn a unit dis})lac(‘m(*iit alonji any one* of tlu* 
three axes of tin* spac’e* lattie'e*. St'condly, w«* 
recal} the fundamc'ntal property of a n(»rmal 
mode that all the particles of the* system 
Vibrate with tlu* same* rreeiu(‘iu‘y and pass 
simultaneously throiip'h their positions of eepiil 
ibriiim, so that llu* phas(‘s of viliralieui are* all 
either the same* or opposite*. C’ombininn these* 
two propositions, it follows that the ampliln<le*s 
of vibration of ('epiivalent atemis re*inain the* 
same, vvtiile* the* iiliases e*it)u*r all re'inain llu* 
same or edse are all re*verse‘<l as the re*sult of 
the unit translation. In otlK*j- worels. in a nor- 
mal mode, (‘qiiivalent atoms have* the* .same* 
amplitudes, and eitlu*r all tlu* same iihase* or 
alternately opposite ])hases of vilu-ation in 
successive cells alonq' (‘aedi axis of the* lattice*. 
Thus two aliernaiive i>ossibiliiies arise* in re‘s- 
pect ol each of the thive; axes, and sine*!* iht‘y 
are independent, we luive 2 X 2 x 2 oi* 8 dis- 
tinct possibdities to be consid(*r(*d. Feir (*ae*h 
ol these 8 pos.sibilities we have 3 •/> eeiuatie>ns 
ol motion involving only 3p unknown co-oi-di- 
nates, and hence capable of being c'ompletely 
solved. Thus in all we have 8 X 8 p ov 24 p 
solutions, which after e.*xeluding the t.hr(*(* sim- 


Tl.,' ^ a. , ! r.:-.; 

^ .r..l, e . d d ' . !, 

< i b< ai e. < ■ » ; . > " - “ ' j ' * *< . ; . . r ; T ! :»• I : y M 

t { tin- i,M .i! p: e,. p.« t e ’ ' • I ;;».ee .;m. 

P f -i - } \ p. •> ! b , pe : ' ■ ■ » •, ' Ci , . ( r 

V .ii'h «'nr a • ■ ■ . ; , .V I t i.r'd 

[(.ycUi. 5 !!‘ f 1:.- : ■ : ■ ( ■ y . . « . , . 

y, j t‘l i 1 ♦ 'di ' ■ ; > C P :«■ ..Pc, . ; ; ‘ i tdl 

;ipp. .1! 1 be- b ' ' .O' bd ■' ! ■ .»’•> 1 AX' b ' 

< m.’int (• ' ( i i ( b , *f ,t a: . ’ t \ . P’ .d . • >* I t * ; ,t- n a b*' 

c t ; I ( • \' t • ; ■ ’ ! ! t 1 1 { . ! ; * ; ' ; e. • ^ u ■ ■ ^ P‘ < • . t Uir 

fri qur. r; v..rdd Pav*- '!• ,(’.d 

I i>fnd« >i 1“ Hjt .if. pbt P*' ' I \ : *.tPv'ti pu! 

I i t'jr pb. t • r. t ild I br 

mtt*i‘.te{ (oir windd *'i r : <- !;d .t: p«'t ba 

[tl.’.r-c rid.itiMl ■ bfUi;.' '* Pp .iJid .ib.* 1 

llu’ ctimutou h (M{Ui*!u':r . u vU'i.d .-i! u, ,» ?n,m 

l4<‘r ilrtrl nu!U‘d |e* da p* .. .r i< b.t..*!, t’bU 
are iiu', A euuim»<u fnqiuii'*- 'd \d-r.di»tsi 
niV(iK-e-. a h« MU' 'taaM'f 'U , • f •. .q pb;.i'.f 

t In iiUp.lu >Ut tlu* .r.'cmbt*., .lUd “U !b«' ba r. Ubd 
the ph.r C'. .U'r rjtbr'l tb«* -.iliu .-I * q ■■■p. itr, 
there .U'e lU'-t b pn- iblr ii'. V.b.tb. t!u*,V 

eoulii bi* .ni aubed \e* • .i tlmyl <■.♦» b liMi.l,- i,( 
vibration of tlu- mdundu.d m‘d«»u!r '/.MiJd 'itht 
up into {{ drduu't mod*-, vdu.d;»>s; *•( flic 

abb<*mbl,v. ;\*.:.imnni: that tbr u Ua .ub i. im, .»ie 
;,|r<jnp. rnoUj'Js to pre\u-ijf ti rr i t,{ the 

moleeule*., \\ e thir otdasu b.*-i p b* detmet 
quanttaed luodr*. of \’ibl.dion i.f tbo a ' embl’i. 
Is.ieh of lb<‘.*.i*, o[ C(iU?.*-e, ion t lu lop.utlrd ,j . 
bi'inp. very buddy der.mel.d* 

Hkmauk*. op SoMi I'lAtu n a d'uioru '. 

'Pile result tbu*. eineuu* , tb.il fhr ’. ibl.itudl 
sp<*ctnun of a rrystal l.dtuo i-. .» driirtr Inu* 
speetrum (*\bibdmr. .t thutc ■ r! id lu^uMHbii* 
inaiie freqiirnea**. 'bbe nund«ri i.t tfr.s lotr 
rr<*< jiU'iU'ie:. woubl be* luithei duuinr.tiod d flu* 
('ry.'-tal ba*. adtldum.il '.vnmu'ft*, piopoita*’, 
r-mt*e sevi*ral id' the dr. Imel normal niodw 
U'ould then bavo ulentu’.d fnn|uonrir- We 
may nu‘ntion a !’rw i*a-.t*'. t?y e.sn of rx.unple 
A simple face eentrcil oi‘ ln»ti*i, roidiod i ubse 
lattice would ba\*r -i flr.tuiet I irquoneu", of 
atomic Vibration, tlu* «bamoud l.dtier would 
have 8 dislmc*t fretpifuteies ami the itttK-'.ah 
lattic't* would have tt such Tbr inodr;. of 
vibration in .surh sample c.e.e-. ran hr fully 
d(*.serib(*d on the basis of ;yi}imetr> con.'U- 
(U'ratinn:; alone. More generally, liuwever. a 
detaiii'd inv(*,*d igat ion would be necessaiy !u lUid 
tlu- exact nature uf the individual iuunu’tl 
modt*.s. 
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The wiu)U‘ of the pr(‘.s«‘nt Keiu*rat ion of physi- 
cists has bcvn brou^iit up t<J lHiit‘ve in tin* 
notion hrst put forward l.^y Di'hye in 1911^. that 
the thermal tait'r^^y of a eiwstalline solici may 
be id(‘ntiriec{ witli the* i*n(‘rp.y of vilirations of 
the elastic solici typt* oc-eurrinp. in it. 'riii.s idea 
leads to lh(‘ ri'sult that Iht' frt'queney speetnnn 
of the atomic' vibrations in th<‘ c-rystal is a c*on- 
tinuous oiH\ in strikine, eontra.'d with tlu‘ c*on- 
elusions rcsielu'd abova', which indic'ab* that 
even for thc^ simpicsst c'rysials it is a discrett* 
line spectrum of monoc'hroinatic freciutmcii's. 
The reasons for this disc’rc‘paiu'y are not far to 
seek and arc', in fac't, to hc' found in the* e.ssen- 
tial illc'pitimac'y of I)c'by('\s assumptions. 'Plu* 
fact that the spc'citic' hc'at of t'very crystal 
attains tlu' vahu' pivem by tlu* law of atomic 
heats whc'n its tc'inpt'rature is .siitUcic'ntly rais- 
ed, as wcdl as the actual c’our.se of the curve' 
by whicli thi.s value' is rc'aclu'd cU'arly show 
that we arc^ c’oncc'nu'd with thc' vibrations of 
the individual atoms in the* c'rystal and that 
the problem is thc'rc'forc' c'ssentially one' of 
particle' dynamic's and not one' of wave* propa- 
gation in a continuous solid. Kurtlu'r, the frt'- 
quencies of vibration which dc'tc'rmmc' thc' 
course of tlu* specillc hc'at c’urva' lie', for the* 
most part, well l)('yond the* range wlu'rc' the' 
theory of wavc'-propugation in an elastic solid 
can with any slmw of justitlcation be* I’C'garded 
as applicable'. This is rc'adily .'U'c'u from 
Debye’s own calculations wiiich indicate* that 
by far the' largi'st proiJortion of bis wave's” 
have lengths of the same* ordc'r of rtuignitndt' 
as the lattice* spac'ings of the* c’l'ystal. Tin* in- 
validity of th(‘ Deliye theory bc'c'omc'.s' elc'ansd, 
whc'n wc' c'xaminc* the cpu'slion of ‘'et)Un! tnp,” up 
the mode's of viliration of the* .systc'm. “Wave’s” 
as such arc* not <*num<*rabl(*, sinca* (lu‘y may b<‘ 
assigned imy arbitrary wavc*lenp,tb ami eoiua*- 
quc'ntly arbitrary frc'cpu’ncy. Hc'iu’c*, a c'ount 
cif them is meaningh'ss unU*ss it c'an be slmwn 
that only certain discrc'tc' wavelengths witli 
correspondingly dc'Ihu'd frequc'neit's arc* allowc'd 
and that all thc* others are t'xcludi'd hy the* vt'ry 
nature of the ease, tlu'reby enabling the* vibra- 
tions to be idc'ntitU'd with the* normal mode's 
of the system which arc* enunu'rabic' according 
to Lagrange's fundamental thc'orem. It is not 
possible to escape this dillleulty by rc'gardirig 
the waves as equivalent to “stationary vibra- 
tions” in an elastic solid c'caitimunn, .sinc'e* wu* 
arc principally concerned with vibrations of 
such high frequency that the* lattice structiire* 
of the crystal is of the vc'ry essc'uce of the 
problem. 

Difficulties of the same kind arise in an even 


mon* aeub* form when vve ju'tH'eed to c’xaniUH* 
the l(»g.ieal foundations of the* theory (»f lattice 
vibrati<»ns in c'ryrdals devc*fc>pcd by Max Horn 
and hi;: .‘U'hool. ’riu’ whole framowork of ttu' 
Horn theory rest;; upon tlu* idea that, ;.iiH‘e (be 
“boundary conditions” cannot hr* ;.pc’citiec{, 
.something ;:hoiihl be* fmmd whu'h c'ouhl r<*phu‘e 
tlu’in and by winch the fund;unental ddih'ulty 
may be* overc'onu* of c'numc'rating the “wave.*;” 
with whi<’h tb<* vibrations of the .system art* 
idc'nlilied. ’I'lu' postulate' of the cycdie lattu'c* 
is introduec'd iu tlu* tlu'ory witli this ohjc'ct. 
It provdde's tlu* rt‘C(ui.‘att' numbt*r of “waves;” 
whose leng.tlis ck'tc'rminc both thc* .‘a>-tsilled 
ac'oustie and opticsa! osc’illation;: of tfu* lattice*. 
As in the* I H'byt* tlu*ory, tlu* “waves” thus 
cho;:t‘n arc* most mmu'roii;: in tlu* rc*giou of 
wav('lc‘ngdh;; nt‘arly comparabile with thc* lattice* 
spacing;: of thc* crystal, with the* rcsailt that 
both the' “ac’oustie” and “ojitical” vjbratams arc* 
sprc‘ad out into “branches” t‘x(c‘nding ov<*r a 
wide* range' cd’ frc'((U(‘iicic*s-. a.*: is imbc’atc*d by 
tlu* c'alc’ulat ions made* by tlu* Horn ju’bool for 
the* fc'w ease's iu whic'h the' i<h*a:: have* actutdly 
lu'c'n workc'd out, 

'Plu* artitU'i.’il eharactcT of llu* <*yt*lic' postuhdt* 
i;: vt‘ry obviou.s, ami it is sunh'ic*n( (o point out 
that it dot*;; not a<*hic*ve the* juirpos’e for whu*h 
it ha;; bt*('n introduc'c'd. Horn’;; own i'((uations 
.*;how that, if the* vibration;; of tlu* nu'dium arc* 
regardc'd as wavc*s, (lion the wavc*lc‘iudh;« can 
be- cho;;c*n tjuitc* arbitrarily. Unlrs;;; thercdorc* d 
can be .shown tliat the* particular c’hmcc* macb* 
i;; uni<nu*l.v (U*mandc*d by physit'al reasoning 
whieh is neee.ssary if thc* r<*,sultmg medion ts 
to 1 h* idcuitith'd with normal vibrations in tin* 
Lagrangiaii ;:en,sf* the* fretpirncy spc'ctruin 
dotc‘ruUn<*d by ;;ueh arbitrary ehoic'c* of wave* 
h'ludhs (*an liavc* no possible* phy;aca| imstfung 
or ;:igni(leanec*. Indet*d, it is jdain that tlu* 
“wave's” td’ the* Horn tlu'ory have* no claim 
whalc*ver to be* rc*gardc*d as the* normal mode's 
cd’ vibration of tlu* c*ry.‘vtul lattice. 

HxmaaMKNTAi. ( ’oNpnaiUATion or nm 
Nkw I nr a;; 

'riu* thc'orc'tusd rcssnlt that the vibration 
spectrum of a cry.stul latti«*f* is a drscretc* or 
lint* ripc*elnim of numochromid a* frc*ipu*ncU's e: 
naturally ;ajbjt*ct to the* restriction.*; implu*el in 
its (U*rivation. 'Phe tlu'cu'y r; busetl on a eon- 
;;id(*ralion of .*anall oseillation;; undi'r harmo 
nic fon’iss in an id<*al lattic’c*. 1 )e*partui'e*.s frtun 
pc*rf<*et monoc'hromat i;an of the vibrations are 
naturally to In* e‘X|H*cti*d whc'n thera* simtdify- 
ing rc'.strietions an* rt*mov<*th wlu'n wt* 

consitler o.scillation.*; of Unite* amplitude's, an-. 
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harmonic forces and c‘ryrlal lattictv; whirls art* 
imperfect or which i\rv <{i liiri tMi app't‘riahly 
by thermal ayilaliisn. TisrsU' may he mini- 
mised by workine; imdt'r appropriatt* rtauldinn?:. 
and the most deri'avr r(,‘snlt.s art' natui’aHy there 
obtained with crystals moi. lu'arly approarhiny. 
ideality aiMl held at a sullirit'nlly hnv t<‘mp“" 
rature. Various mt't hauls of iuvr.'^t iy:at 'ors art' 
available, viz,, I he spectra of liy.ht-scaltt'r n?'.. 
luminiseence and absorption in crystals aiai a 
vast array of expt'rinuudal t'vuli'nct* p.atlraa'd 
during the last two dt'cadt's by these and oth<*r 
methods of oxac't sped rost'opic rt'stsn'cb i:: on 
record, to which the inti'rt'sttul ri'adt'r !nay bt* 
referred. 

Of special inlt'rest are tlu' rt'ctmt irvt'sl T.a- 
tions of Dr. R, S. Krishnan (Nuturv, 159. 1947. 
p. GO) on the scattt'ring of liyiit in diamond 
observed under high rt'solving p-iwers which 
give a direct object ivt' dt'monstration t»f tlu* 
monochromatic character oi' tlu* atonne vibra- 
tions in that crystal and sittnihajuuiusly fur- 
nish an experimental n'futation of tlu* idear. 
underlying the older theoric^s. Analoguu*; stu- 
dies with various otlu'r crystals, vi:., rock-salt, 


’unn idil* -! !iir, aioniMmuni ch)- 

nuuiiao, ak-M l.i-rn i^.o nr»{ uut 

Iv 1 )!. K’ a*:-! tlu- M-vult-, nblaHH'd 

ly hnu art* pa! t u’ul.o !>' • ipn’Ui'aii! ni \ ir w of 

tbi* taet fb.n lifV ha\i* born r.m :r i »Sit imder 
crdie.d « spr' nnriy .d rmti i:! e ar , re- n-.-np. ||h* 
biybr;.! pir.-dur p« T O « j ’ C* *p ; e jr.rlvmp po'.vcrs 
and al'.r uerkn::; '.'.ah Ibe rps -lab. la'Iil at a 
sei U-.*. of frun^ri a! tn dt'Wn tM Ih.if »,f htpud 

air. The drfadu.f jr iilb. mI flu- t ni\r-.!ipa.» 
tnae. udi bteflv hr pub!:- !:rd a', a Swnptr.uiin 
tU! the \’jbiata<H bprrfja at (‘iV'.lal I.allaa-*. by 
the Indian Aeadrnty td r.iaener-.. w, lucli will 
al‘.i> includt* a eojuplidr trvirw and tbem'la’al 
lii'eussion »d’ tfie rntae fnuiy td • pindi o-.cnpic 
<*vjdrni'<‘ availabh* np to tiatr fioiu th<* nio.'d 
<*H.tet m\'r‘d tyal son*, on (hr Itrl.avaajr of crys- 
tals madt* by tnvrdip.don. m vaiuui i'uuulrie.s. 
It emel'lte.'. unetpn Vofally fbr-.f* .-.UuliCS 

that tlu* tbeoi'U"; wbicVi M}db»‘’d that the atonbr 
vibraliou.'. in crystal bdfua-’. a conl;nuoiw 

s.pectrum an* m idear eor di adiction udb the 
rxpei iniental faet:. and .n e thet e.ft*ie wholly 
uie.u.'dainabhs 

C V liAXtAN. 


THE SHRI RAM INSTITUTE FOR INDUSTRIAL KKSKAKCH, DELHI 


n^HE laying of the foundation-stom* of the 
^ Shri Ram Institute for Industrial Kt'seareh 
constitutes a landmark in the dt*veIopnu*ni of 
Industrial Research in this country. In tlu' 
inspiring words of Sir Shri Ram. the found<*r 
himself, “Our industrit's have so far htu'u v(‘r.v 
much unmindful of the net'ds for industrial 
i^esearch. Expenditure on iiulusii'ial ri'stsirc'h 
which our industrit's and iht* Oov(*rnnu*nt havt‘ 
so far done is negligdhle comt)ared to what lias 
been done in other industrially advaiuu'd eoun- 
tries, with the result that thes<* countrie.s Jiavt* 
made great progress both in techniepu* aiul 
©rganisation of industries and our (ountry has 
lagged behind. Thus the establishment, all 
over the country, of a number of industrial 
research institutes with roots dec}) in apfilit'd 
and fundamental research is imperative. Th(‘ 
inspiring example of the cotilribution of 
the Mellon Institute of Industrial Research at 
Pittsburgh in the United States of Arnt'rica 
should be the guiding star for all our efTorts.” 
The same idea has beem furtlier emphasised 
by Sir Maurice Gwyer who prefaces the 
prospectus of the Institute with a Foreword, 
writes, “The imperative need for research 
on the scientific side into the fundamen- 
tal problems of industry is now generally 
recognised. The Universities and Technologi- 
cal Institutes have their own functions. 7'he 
Universities, apart from the instruction.s which 


they proviiic, are m rlinuld b**. with 

Ibt* prehlems ef what c. rMiiedme**. callrti puro 
.'.cience: the 'l‘ecbiseh»fpcal with thl‘ 

bread y.ent'ral pnnciplr-. ef tcidmelugy,, which 
are t henc.elvi*,*; bleed ou fhr ir%raichr'. ef pure 
acieiua*. An irdtirdnal H<*’,e,e'rh Iirddute is 
{-encet'iu'd rather with the apidnadnm ef the 
principles of pme acit'nci* and ef ti-rhimlogy 
ti> tlu* pt'ohlenc. of indir-ti V a*, they arise. 
Many ef thi**:c prehh*in*i de net adniil ef -ailu- 
lien withent further rer-eai-ch ude the fuiulii- 
nu*ntal princiibt*-* ht»th 4«f purr *.ciriu’«* and of 
t(*ehnulegy; and hetic** thr rcMpi* ef an Indu- 
trial Hesf'arch Inr.tdutf* c. at eucr hetit hruader 
and narriiwer than that ef tliuvn rdir:* iind 
Institutes of Techuolegy No indirdi.v run at 
tht* presi*nt clay atfoi'd neglect scieidillc ri?- 
s(*arch into its own |.irohleinrb nor can it in 
UikV country he eontent ti> rely ufion reseiirch 
work done f*lst*w’here *' 

hiilia is on the thre-diold of a great indus- 
trial n*vohitiou ; post-wiu' plans on limbi^ 
tioy.s and gigantn* scide hut in hanncuiy with 
the gn*at potc*nttuhtif*s of tins country, luivc 
been drawn xip. 11ie mt‘n and the fucaiis of 
aeeompUsliing the tasks facing tlu* country 
have* got to he provided. Kir Ktiri Ram Insti- 
tute, wliieh ovvt'rJ its inception to the patriotic 
munineenec iukI tin* far-»see.ing vision of Lalaji 
is expertt*d to play its pari m a pliiniied and 
rationalised industrial developnienl of Incliin 
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THE NATIONAL PHYSICAL LABORATORY OF INDIA. DI'LHI* 

P.V Sill S. S. lUIATNACIAR 

(Director, Scioitijlc and Industrial Rcscarrli) 


Tm: Gknksis 

jTN the year U)4I, tiu' Dircjcter of SeitMitillc 
^ and Industrial Id'search reprt'si'uU'd to th(‘ 
then Commeree Menilier, Sir Ihunaswainy 
Mudaliar, who was also tlie founder of tlu^ 
Council of Scientilir and Industrial lU'st'arch, 
that the priuK' essential for India’s industrial 
developnu'nt was a C'l'ntral Research Labora- 
tory, sepai'atiiu* as it d(‘velopt‘d into a National 
Chemical and a National IMiysical Lahoi-atory. 
Already the Govi*rnment had providt'd us with 
a laboratory at the Government Tt'sl Houst' in 
Calcutta to ihaki' a bepinnin^jj in th(‘ matt(‘r of 
(vr^^anisiiujj sciemtihe and industrial ri'search in 
tlie country to meed national anrl dchaua' ms'ds 
necc'ssitated l)y the war. 1 proposed in a nott‘ 
both an (‘xpansion of iht^ Govtaannent T<‘st 
House and the (‘rcsition of lU'w labt)ratori(‘s in 
Calcutta, Delhi or otiu'r plac(‘s climatically 
more suited. Thest' profiosals wenv .still und<*r 
examination when th(' (miry of Japan intci tht‘ 
war changed tlie situation ('ompltdcdy ami it 
became clear tliat any (expansion of activity at 
Calcutta was out of tlu' (luestion, since ('’aUaitta 
was obviously vulmn-able to air atta(‘k. So, it 
wa.s decidcxl to remov(' the lahoralori(*s of th(‘ 
Director of Si'ienthu' and Industrial Rest'arch 
to Delhi and continue tlu* work of th(^ Board 
at the headquarters of the Governm(‘nt. 

The idea of e.stablishinjit a twin-s(‘t of labo- 
ratorie.s, the National Physical T..aboratory atul 
the National Clumaical l.aboratory, wa.s acc('pt- 
ed in the be^Jliiminfi of 194J by the tium fornu‘d 
Council of Scienthic and Industrial ,Re.s<‘arch. 
Soon after, tlu* id(*a was widt'iuxl in .seop<‘ and 
the Council a|)proach<*d tlu* Govc'rnment of 
India for th(‘ ^rant of a crort* of ruiKMNs for iht‘ 
post-war (‘stal>lishmcnt of live National Labo- 
ratories, tlu* three* additional om'.s b(‘iruu a 
National Metallurgical Laboratory, a Central 
Glass and (k‘ramii* R,e.s(‘ai’ch Institute and a 
Fiu*l JU*.searcii ImdituU*. IManninp Committe<‘.s 
consistin/^ of sonu* of tlu* bt*.st availabh* sci('nti- 
hc and technic’al talent in tlu* coimlry were 
.s('t up to prepare* broad plans for tlu* work, 
functions and oiiiini.sation of each of tlu*.st* 
laboratories. 

It is lU'ce.ssary to str(‘.ss lunx* tlu* nature of 
the National Laboratari(‘s. The.se laboratories 
do not intend to supplant but to .supplement 
the work of individual or colU‘ctive industrial 
concerns in respect of r<*s(*arch. They under- 
take work of the kind that doi's not (*ome ordi- 
narily under tlu* scope of industrie.s. Sinet* 
they arc able to command r(‘.sourc(‘s wkk*r than 
the industrie.s can, the lal)orat.()ries can employ 
more talent and try alternativi^ approaches to 
problems .simultaneously. Problern.s which bear 
wider social aspects than an industry ci>uld be 


* Edited extracts from the Addrc'^.s deliviTcd by 
Sir S. S. Bhatnaj^ar, Kt., O.U.E., F.K..S.. on the 

occaj-sion of the Foundation Stone Layii.g Ckuemony of 
the National I’hysical Laboratory during the first week 
of January 1947, 


coneei-n(‘d whit*!) Ixx’oine suiijcct:; nf state ::cH*n-. 
tilk* r('s<*areh. Moreover, the advict* that r.tate 
rx‘seart‘li can p.ive will be non partisan. lndu.'*~ 
try ean hardly undt*i-takc work ot a pur(*!y 
(‘X) )Iorat ory naluri*. So the function of these 
lahoratori(‘s is both t'omideinmtai > ami ui» 
d(‘p(‘mi(*nt, 

'riiK Pi ANXiNu Com M rrrKt. 

'Plu* Plannin/', Commitlm* for the National 
Physk*al Laboratory consi,*:U*tI of Sir Ghulain 
Mohammad a:: Chairman ami a.: mcintiers, 
Prof. M. N. Saha, Dr, Na/,ir Ahmad. Sir K. S. 
Krisiman, Prineip.al G. ll. Paran.ipe, Dr. H. J. 
Bhahha, Dr. Wali Mohammad, Dr. D, M. Lo:.e, 
Dr. Rati Mohammad Chamihry ami Mr. N. N. 
Si‘n (Jupla and my.self. licsid<‘S thest* mem ' 
h(*rs, llu* CouiU'il obtained the ?;<‘rvic(‘s of 
Dr. K. N, Mathur from the University of 
Ltu'know as Assi.stant Din'ctoi' for pl.mnmi!; 
and as Se('rt*tary to tin* Ctsamittei*. k'nllowme. 
tin* uiaial proei’dui't* of Du* Counril’:; PlannuiK 
Committ<'(* Ih'ports, ’Uie National Physieal 
Laboratory Rt*port wa.s tirst drawn up m a 
t<*ntativ(* form and wa.s widely eii'<*ulaled, to 
iuviti* eomim'nts and Muuk'-Jions, lioth m India 
and abroad. ''Die nssponsi* the Conuaitti'i* re- 
e(‘ived eouki, i)erhai)s, hi* lak(*n as an index 
of llu* p(*neral interi*:;! in the Laboratory. 
B(*sides a volume of eomments and .•aigHcstains 
from individual .‘:cienli;:(s, .•.eientillc imJdutions 
and Govi‘rnment D(*pai‘lment*; in India, we had 
the lH‘m‘lit of tin* mlviee of llu* Presalent of 
tlu* California Instituti* of 'reehnology, Prof. 
Uol>ert A. Millikan, tlu* Director of the Natm 
nal litas'au of wStamlards. Dr. Lyman Ht tgr.s 
and tlu* Dir(*ctor of the National Physical Labo 
rai(»ry (of LiiglaiuD. Sir Cliarles Dai win In 
Lnnlaml, tlu* National Physu'al Laltoratory, 
si(uatt*d in the piclur(‘,‘;qm‘ .surroundings of tlu* 
Bushy Park has eiJahlished an envaed rejuita 
lion for Jt.‘;(*lf. Its h*sl.s and cerluicale.s are 
talu‘n as the halbiuark of tlu* hiKhest precr.um 
and a<’curacy vvtui’h scu'iitUic knowledge and 
human ing.<‘nulty can attain. As member.** of 
th(‘^ Scientillc Mis.-aon whic’b vijaletl U K, ami 
U.S.A. in Ik'l!) ,*;oine of us bail the {invdege of 
a fre(* discu.ssion with Sir Charles Darwin and 
nu*mht‘n; of his ,*;tatT on the tf*ntative proposals 
for the National Physical Laboratory. d'Ins 
disi’ussion and tlu* ;;uiua*s(mns r<*ceivr<l.’ enabled 
the Planning (’ommithn* to tlnahse tbeir report 
whieb was pulilished early tln.‘i year ami war: 
a,cc<‘pt.t*d by the Governing Ikuiv of the Conn 
eil. 

OHUAN I.SATlON AND FUNl’TlON Og ‘rUl: NATION Ag 
PHYsacAi. I .AmmAroHY 

In tlu* main, the Laboratory^ foremost fune 
lion will lu* the mainh*nanet* of fumiamental 
and derived slmulards, and tlu* umlertakmg of 
n‘.search with a view to aehievi* greater anti 
greater accuracy in the measurt*nient of those 
slandard.s. At prest*nt thert* irs no wt*II tnpn|)" 
ped laboratory in India which ean undertake 
standards work, Om* or two labe-rutorieg in 
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India possess yard and nielrt' bars wliioh wtTi* 
at one time stan(lardise{i by Uh' National Phyra- 
cal Laboratory at Teddin^^lon. 'riu* Mint at 
Bombay have in tludr possession certain stand- 
ard weights certified by the National Physical 
Laboratory of England. But in ikmIIum- case 
any systematic organisation ('xisls to iiiuU’r- 
take regularly intcr-comparisons betwt'on their 
standards and those of the otlua* countrit*s. 
which is the accepted metliod of all standards 
laboratories. Besides the fundamtuital stand- 
ards of length, mass and time, there is a lanu' 
number of derived standards like vtdiune 
which comes in so much in chemical gla.ssware, 
and in gallon measures of liquids; tlu‘ vari(ms 
electrical units against which all llu‘ cU'ctrical 
measuring work of the scientists, the eUn-trical 
industry and the electric sui)ply companit‘s is 
standardized; density measurements, which 
are of use not only to the scientists but also 
to the layman. The Lactometer inleiassls tlu‘ 
housewife as a handy weapon in her constant 
travail against the quantity of water in <lon\t‘.stic 
milk supply. Perhaps, one of tht‘ biggest (*on- 
tributions which the National Physical Labo- 
ratory in England made under the al.)le dirt'c- 
tion of Sir Charles Darwin wa.s their organi.sa- 
tion for testing gauges for the industry during 
the war time. We are on the threshold of a 
great industrial development in tin- country in 
.which the development of engineering industry 
is expected to play a very gr<'at part. No 
precision work in engineering can Ix' doiu" 
without an adequate sui3ply of (*alibraU‘cl 
gauges, and some organised laboratory wIuuh^ 
these gauges could be checked and reclu'cked 
periodically since gauges wear off with use. 
This point may be better api)reciate€l if 1 wert^ 
to say that in the fittings of high grade auto- 
mobiles and aero-engines an ac’curacy Ix'Uer 
than one part in ten thousaiui is usually r(‘- 
quired in individual parts. At the National 
Physical Laboratory at Teddington, gaug(‘s ar(* 
tested to an accuracy of better than on<‘ part 
in a million. In the calibration of the staTul- 
ard weights they have reached an accuracy of 
one part in ten million through the usc‘ of a 
special type of balance and accurate control 
of outer conditions. 

Nink Divisions 

The work of the laboratory in India will Ix' 
carried on through the following niiu^ 
Divisions : — 

(1) Weights and Measures. 

(2) Applied Mechanics and Materials. 

(3) Heat and Power. 

‘ (4) Optics. 

(5) Electricity. 

(6) Electronics and Sound. 

(7) Building and liousing Research. 

(8) Hydraulic Research. 

(9) Analytical Chemistry. 

Each of these divisions will be under an A.ssist- 
ant Director, who will have under him scienti- 
fic assistants besides other laboratory staff. 

Liaison with Industry 

Apart from the work of standardisation the 
laboratory will be called upon to undertake 
considerable amount of research work which ks 
expected to go a long way towards developing 


Iiuin.'itry in t!u;. f»tun!r.\ 

tiikin.r; bill!’ .-ind I'.i ! -tiiiir' Nt'c. a j'i it-;. 

in t!x‘ funil.inn‘!!f.tl ait- <*|H'ninp ij|t 

vast po.M.ilnlit u-. iiuiii'.t! i.il applu ata.n lu.fh 
by way nf iinprtn m;' <4(1 .(nd bv 

intriKiiu’inr. rrw him*.' Thr* X.diMii.d I'lr, if.d 
Lalnii'alory w ill In- ct .ncci la-d u dit m.iMif .nnusc 
ci>n.‘4ant re.'^rarfb u<>rk !*< fubil thf. piiipit'tv 
Kni' thr .‘.amt' rra' tin tbt‘\ u ill m.iuif.nu .i (■!*>;«• 
liai.snn with Indirti v Im-f'.iir.if u.n nf j au’ 
mattX’ial.*: of tin* i-ttunfrs' with a xa-w tti atit»pl 
th<*m to tbo i'ri}inr<'niont-. «»f ttic indu- trv u iH 
i>c a (’orrclat i\‘i' utaiv ui:a'h Ibt lal'«tratMS\ 
will undortako 

1 MJcarxi Ai. Sta\i» A xtaxAi h a. 

A vt‘ry important .f.pta-t 'Ahioti rtdboirnf 
attontion ha.*: not bt‘fn givi-n in thr. ruuntiy 
is that of industrial stand.u dr .itmu It niav lu* 
rt‘(’alh‘d that tlu* t lovoniinrnt •»! Inni.t s* r»‘utlv 
:u‘t up a body knou n a*, hniiau Kt.indai! <!*. 
Instit lit it»n, whn-b unihu falio Uidtr trial 

.standardi/.at ion in India on -.t .in<*wb.it tlu* r.anu* 
lines a.s tbo Hritr-.b Mtaiulaid*. In-ddututn doo*; 
in fh(* n.K. Tbo work r*t tlu* HS 1. r. raniod 
on mainly (bmuipi iho artivo as-rJantu* of 
scj(*ntitU’ laboratorio* , 'kho National 1‘hyMoal 

Laboratory in Engjand ha*, rontnhiitrd not a 
little towarils tin* snoi*i**.-, (d uidirtnal ‘.taixL 
ardisation thort* in all tx anrho-. wlnoh lie with - 
in the scoiio of ({m*u woili. 'I'lu* (‘«unM*il «jf 
Sciontibc and Indm.tnal Hf‘n*airh hav<* born 
as.six'ialed intnnatrly with tin* torination of the 
Indian Standartl*; Imditution ami Dr. Mathur 
nM'ontly ropnr.vnfod tliem at thr British 

(k>mmonw<saIth Standards (kxuoronro and the 
InliM'naiinnal t 'onferonct* on StaiMl. n dr ation, 
Ixdd iti Lomlon in Oetoln-r las! At both tlu-'e 
eonfer(*n(‘es, measure,-, for a bt*!ter on oj dime 
lion of industrial standardi*.at ton wric dis- 
eusixxi. If Imlia is (o play hor twh* a*, a great 
ludion she has to take an aetive pat t m •-nentn 
Ih* and tcehnolomra! work of an international 
charaeb*r (piite as mneh as m thr international 
political .sphere, Speaknu; fioin <*%penoneo, I 
ean say without he*.itation that the anmnm * of 
unanimity wlueh the si'ient r.t.*. .nr a|4f* to 
arhiev<‘ is (jmir ummagm.ublr amongst pohtr 
cians. National Bhysieal |,{du»iatoiv Plan 

ning Committee bar; rightly lani great stress 
on tlu‘ point that tlir Laboratory shall m all 
p<»s.sibU^ way.*; assist Iiuhc.tnal Standardisation. 

EUNDAMKNTAt. C.S, ACCl tri> lil\f AUrU 
d’lu‘ snbj(*et of fundamental rer.*ai.*i applied 
rcs<sar(‘h lias beim reeently hejuAl m many 
(luai’Ua'.s. In tlie mind.*: of thosi* f|naldh*d to 
speak n\st‘ar(‘ji can hardly bi* divaird mto 
waUa'-tighi compartments, amt smdi thvismn is 
a ^ schola.stic distinclion vvlueb ignore*-, how 
scietitillc rtss(*an‘h dev<‘lop.s. What is rmula» 
numlal lo-clay, may becoim* v*erv mueli of .up* 
lied r(ss(‘ar(*h in a very .short while. 'khe 
electrical dynamo was as much the rt*sn|t of 
fundamental work on tlu* nature of elretruuty 
as the d(W(4opmeut of atomir energy the rt*sult 
ef abstract calc-ulations of tlu* nueleaV ph> .suasts. 
Both the tlu'ort‘tical and practu’al as|K*ct:; of 
science have thus progre.sstxl by their intimate* 
interplay. An artificial s<‘paration is m*ither 
theoretically sound nor practically wmkable utul 
if enforced render.s theory arid and practice a 
petrified routine. It u by thr intrr^jmllination 
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of thought and work that the most fruit- 
ful result emerges. I am glad to state the 
Council of Scientific and Industrial Research has 
been keenly alive to this and has given as 
much encouragement to research of a purely 
academic type as to applied or utilitarian 
work. As instances, the Council’s grant to 
Tata Institute of Fundamental Research, the 
Palit Research Laboratory of Calcutta, the 
Bose Research Laboratory, and the several re- 
search schemes in operation under the auspices 
of the Council bearing on fundamental aspects 
of sciences may be mentioned. The Planning 
Committee of the National Physical Laboratory 
have also stressed the importance of en- 
couragement to both these aspects of research. 

Fundamental Research To-day — An 
Organised Industry 

One aspect of fundamental research work 
which can hardly be neglected in India is that 
which requires specialised large-scale labora- 
tories. During recent years, and particularly 
during the last world war, organisation of 
scientific work has undergone vast changes. 
Not only does some of the present type of 
work require large-scale specialised organisa- 
tions well outside the scope of university work 
but also expenditure of money running into 
millions which could only be justified if diver- 
sified, co-ordinated and regulated application 
and professional continuity of work are guaran- 
teed. This is not usually possible in the uni- 
versities where teaching and research neces- 
sarily go hand in hand and are essentially 
preparatory. Research work there, is bound to 
be scrappy, discontinuous, and unco-ordinated. 
I may be permitted to quote here from a recent 
article by Dr. Lee A. Dubridge who is now 
President of the California Institute of Tech- 
nology and who during the war was Director 
of the Radiation Laboratory at the Massachu- 
setts Institute of Technology which had such 
a lot to do with the conduct of atomic energy 
development in the U.S.A. Discussing the 
importance of large research laboratories, 
Dr. Dubridge says “ . . . it should be clear that 
independent laboratories will have as their 
major facilities • only those very large installa- 
tions which, as far as can be foreseen, are 
beyond what a single university could contem- 
plate operating — or which, because of shortage 
of material or funds, not more than one or 
two universities in any area could have. So, 


I, for one, look forward with keen interest to 
a great new experiment in physical research. 
Those who long for the old days with lone 
worker in the basement room with his wax 
and string and glass-blowing torch can have 
them. I believe that the essential spirit of 
the old days — freedom of enquiry, time for 
thought — can be obtained even in the pressure 
of great new physical and organizational tech- 
niques.” In ■ short, fundamental research is 
soon becoming a huge organised industry in 
itself. 

Location of the Laboratory 

The question of location of the National 
Physical Laboratory was thrashed out thread- 
bare and the Committee made out an over- 
whelming case in favour of locating the Labo- 
ratory at the headquarters of the Central 
Government. In any new constitution the im- 
portance of contact between science and state 
will even be greater. Delhi, besides being the 
seat of a young and hence very virile univer- 
sity, is in addition the headquarters of a num- 
ber of scientific departments of the Government 
of India like the Meteorological Department, 
the Agricultural Department, the Medical De- 
partment, the Royal Indian Air Force, the 
Scientific Section of the G.H.Q., the All-India 
Radio, the Railway Board and others. We are 
particularly fortunate in the present site as 
we are close neighbours of an Institution 
which has played no inconsiderable part in 
India’s agricultural development — I mean the 
Agricultural Research Institute right opposite 
us. The Institute has one of the best libraries 
on the biological sciences, and between the 
National Physical Laboratory and the Insti- 
tute, we shall have, the most complete scientific 
library in India which we hope will form the 
nucleus of a Central Information Service for 
all the scientific workers in India. 

These are days of decision for India and if 
she is to take, as she must, her rightful and 
honoured place among the nations of the world 
she must grow strong and great industrially. 
In this great and exacting venture the role of 
the national laboratories will be vital and the 
people of our country, whose mind and face 
are already turned towards science in industry 
and society, will, I am sure, take great interest 
in the work of the laboratories and extend 
their unflagging help in their development. 


APPLIED ENTOMOLOGY, ITS PAST AND FUTURE IN INDIA* 


T^R. BHALERAO has been recognized as one 
of the authorities on Indian Helmintho- 
logy, and as one who has devoted himself to 
the subject for the past twenty years, he is 
in the best position to correlate all our accu- 
mulated knowledge of Helminth parasites. He 
has himself contributed to the elucidation of 
the life-histories of a number of helminths, 
either directly or indirectly affecting man and 
has, in the address, listed all the parasites that 
have been reported from time to time in this 
country. Working in one of the premier Re- 
search Institutes of India (Imperial Institute 
of Veterinary Research), it is natural that the 
parasites of domestic animals get their full 
attention in his address and a long and com- 
prehensive list is presented of trematodes, ces- 
todes and nematodes occurring in animals that 


are associated with man’s life in India. In a 
necessarily brief address such as this, it is 
naturally impossible to expect comprehensive 
accounts of the life-history of each species. In 
fact, in quite a number of cases, the life- 
history is unknown. That is where Dr. Bhale- 
rao’s address is a help, in drawing attention 
to the vast amount of work that is still to be 
done, and the large number of gaps in our 
knowledge still to be bridged. Brief referen- 
ces are made in the case of each parasite, to 
its host, to the disease it causes, and also in 
such cases where the life-history is fully 
known, to the remedies. 


• Summary of Dr. G. D. Bhalerao’s Presidential 
Address to the Section of Zoology and Entomology, 
Indian Science Congress, Delhi, 1947. 


H 


Sarkar & others : Yellowing of Bleached Jute 


I" Current 
\_Scxence 


THE YELLOWING OF BLEACHED JUTE 

By P. B. SARKAR, H. CHATTERJEE, A. ‘K. MAZUMDAR and C. R. NODDER 
(.Technological Research Laboratories, Indian Central Jute Committee^ Calcutta) 


THERE is good reason to believe that pure, 

•** undegraded cellulose (not holocelluloses) 
if stored in the dark in a vacuum at low 
temperatixres would retain its whiteness almost 
indefinitely. At the other extreme, bleached 
cellulosic fibres containing a high proportion of 
non-cellulosic impurities are known to become 
brownish or yellowish fairly quickly during 
ordinary storage. Exposure to light, as in the 
case of partly bleached jute, may accelerate the 
process. Storage at a high temperature also 
hastens the discoloration. There are various 
intermediate conditions of purity and storage 
and the part played by all the factors cannot 
be said to be well understood for vegetable 
fibres in general, though in the case of cotton 
and linen a good deal of information is avail- 
able. The present preliminary note is concern- 
ed with the yellowing of bleached jute on sto- 
rage, particularly of jute bleached by means 
of sodium chlorite without thorough scouring. 

In the case of cotton and linen the presence 
of degraded cellulose (oxycellulose or hydro- 
cellulose) is known to cause a yellowish dis- 
coloration in storage. Moreover, it is known 
that linen which has not been well ‘‘bottomed” 
(well scoured with boiling alkaline solutions) 
is liable to lose its whiteness in storage. Here 
the hemicelluloses (of which fiax, like jute, 
contains some 20 per cent.) remain in the 
bleached goods. The role of naturally occur- 
ring fats and waxes is less- well-known, though 
experiments with cotton have shown that the 
effect of residual wax is negligible. The effect 
of so-callfed “chloramines” has not been quite 
clearly separated from other factors, but it is 
certain that partly bleached linen which, has 
not been antichlored and contains substances, 
whatever they may be, which liberate iodine 
from acidified potassium iodide is liable to 
rather rapid yellowing. 

It is obviously impossible to ascribe the 
yellowing of bleached vegetable fibres in gene- 
ral to any single cause. Fibres vary greatly 
in composition, for example, in cellulose con- 
tent, lignin content, hemicellulose content, and 
the nature of the bleaching process is also sub- 
ject to great variation, as in thoroughness of 
scouring, the chemical used for the oxidative 
treatment and its conditions of use (strength of 
liquor, reaction, duration, temperature)', use of 
antichlors, thoroughness of washing and so on. 
Some of the views that have been held are 
illustrated by the following examples. Ku- 
chinka,! studying the linen bleaching process, 
held the oxidation products of cellulose to be 
the cause of yellowing. A similar view is taken 
in a patent^ of the Mathieson Alkali Works, it 
being claimed that the use of sodium chlorite 
(“Textone”) produces less oxycellulose than 
the use of hypochlorites and gives a more per- 
manent white. Ridge and Little^ suggest that 
the complete removal of lignin is - necessary in 
order to obtain a white that does * not yellow 
on exposure to light. Giertz,^ however, could 


not trace the discoloration of bleached wood- 
pulps to any degradation product of lignin 
and considered that yellowing was due to the 
decomposition products of hemicelluloses. 
Elgin,5 in describing a patent, holds the natu- 
ral pigments of lignified fibres to be responsi- 
ble for yellowing and claims that their removal 
by organic solvents permits a brilliant perma- 
nent white to be obtained by bleaching with 
hydrogen peroxide, indicating that the process 
is applicable to jute. 

Jute bleached by a process which in- 
cludes thorough scouring with alkalies and 
careful treatment with hypochlorites will 
show a good, permanent white, but the 
natural cement which joins together the short 
ultimate fibres is removed in such treat- 
ments and the fibre has little or no strength, 
especially when wet, resembling in this respect 
papers made fmm wood-pulp. The problem is, 
therefore, to discover a means of removing the 
substances which are responsible for yellow- 
ing without removing the intercellular cement; 
any process that involves thorough scouring, 
or even mild hot alkaline treatments, must be 
avoided if good wet strength is to be obtained. 

The observations to be described do not solve 
the problem, and the production of a really 
full permanent white on jute, if not impossible, 
is clearly a matter of ^eat difficulty. Some 
light is, however, thrown on the matter and the 
result obtained when bleached jute was stored 
under alcohol seems to be of considerable im- 
portance in suggesting lines of attack. 

The after-yellowing of jute bleached, or de- 
lignified, without scouring, by means of sodium 
chlorite has been examined in the course of 
our work during the past two or three years 
and the following observations are now 
recorded. 

(1) Jute completely delignified by treatment 
with sodium chlorite develops a yellowish colour 
on exposure to light and air or on heating for 
a few hours in the dark and this occurs to 
approximately the same extent whether or not 
the fibre has previously been extracted with 
alcohol-benzene in a soxhlet. It may be 
concluded that the fats, waxes, etc., remov- 
able by alcohol-benzene are not responsible to 
a very important^ extent for the after-yellowing. 
Moreover, since it has been shown by Chatter- 
jee and Sarkar^ that removal of lignin is com- 
plete by treatment with sodium chlorite under 
the conditions employed, the yellowing, observ- 
ed on storage in diffused daylight for a few 
months or on heating to 105° C. for a few 
hours, is not due to presence of lignin itself. 
Of course, in jute bleached by treatments that 
leave part of the lignin in the fibre, the lignin 
may contribute to the yellowing that is ob- 
served. The most obvious possibilities that 
remain are that the yellowing is due to 
(a) small quantities of lignin decomposition 
products, (b) hemicelluloses or degraded hemi- 
celluloses and (c) degraded cellulose, for 
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example, oxycellulose, and experimt'nls have 
been made in an attempt to narrow down tiiis 
field. 

(2) In order to remove lignin decomposition 
products that may remain in small amounts 
after treatment with sodium chlorite, the dc- 
lignified jute was extraeted at room tempera- 
ture with dilute solutions of (a) sodium bisul- 
phite, (b) sodium sulphite, ((*) .scxlium thio- 
sulphate, (d) sodium biearbonate, (<*) ferrous 
ammonium sulphate, (/) caustic' soda, (p) (*al- 
cium hydroxide. The libre still showed eon- 
siderable yellowing in all cases when iieaied to 
105" C. for three days, but it was less tlian in 
samples that had not received the suhsetiuent 
treatment, particularly in the treatments with 
caustic soda and calcdum hydroxide. Kxtrac- 
tion of the delignilied libre with alcohol, ac'c- 
tone, chloroform or benzene did not provemt 
after-yellowing. We have not yet atUimpU*d 
to ascertain to what extent the treatments 
with sodium sulphite, etc., actually rcanove 
lignin decomposition products that might be 
prc.sent or to determine to what c'xtent 
there was a simultaneous removal of hemi- 
celluloses, degraded hc^mic'ellulose, or degi'adc'cl 
cellulose but it is likely that .sodium sul- 
phite, for example, is olTective in removing 
lignin decomposition products and the fact 
that considerable yellowing still occurrc'd 
points to the conclusion that lu^micellulo.ses, 
of which at h ast 20 per cent, occur in the raw 
fibre, play an important part in the yellowing. 
Dclignification by means of .sodium cldorite 
under the conditions employed leaves the hemi- 
celluloses practically intact.** It is known, too, 
that jute partially bleached by the usi* of mild 
alkaline treatments in conjunction wlUi hypo- 
chlorite treatments is subj('ct to considerable 
after-yellowing. In such treatments it i.s clear 
fi'om the los.s in weight (.say H to 15 p(T ct'ot.) 
that much of the hemicellulo.ses remain. So- 
dium chlorite is known to be mild iii its action 
on ccdlulose and an important contribution to 
the yellowing by oxycellulost* produced during 
dclignification is unlikely. Further (wicUmce of 
the part play<*d by h(‘miceIluIo.s(‘s in the yel- 
lowing h given by the following observations. 

(3) Cellulose prepared from jute by Cros.s 
and Bevan’s mcithod is enlirt'ly fret* from li|?~ 
nin bvit retains some' of the lu'micellulost's.** It 
shows some yellowing on prolonge<l storage in 
difTused light, though much less than th<* holo- 
cellulose obtained by the chlorite treutnu*ni of 
defatted jute. This i.s regardi'd as partly due 
to the presence of oxy cellulose and partly to 
the presence of residual herniec'llulo.ses, though 
the impoi'tance of each is not (susy to asse.ss. 

(4) As shown by Chatterjec' and Sarkar (for. 
cit.) partial removal of lu'miccdlulo.ses by 
treatment with dilute (half per cumt.) (’uiustie 
soda at about 31" C., prior to d llgnillcation 
with sodium chlorite, materially diminishes the 
tendency to yellowing on heating at 105" C. 
The effects of oth:r preliminary alkaline insit- 
ments were also examined and it was found 
that the more severe the treatment, the le.ss is 
the tendency towards after-yellowing in tlu^ 
delignified fibre. It appears, thert'fore, that tlu^ 
lower hemi celluloses— those removable by the' 
milder alkaline treatments— play an important 
part in. the yellowing. Cross and Bevan’s ccllu- 


Iosi‘ and Noi'inau a!ui Jenkin.’.*:; c’cIIuIo.m* liavo 
lo.st th.‘ Jcnvc-r and a Miiall 

Untdtmcy to yt'n<}Wini*, wifii that 

.slu)wn by tlu' .sodium chlorifo crUubr.r Ihal tia:. 
re(*t'iva*d a nuhl pr liininary alkaliiu' troafna ig, 
(5) C k'llulti.'u' pj'(‘pareti iiy treatment with 
moi.st (‘lilni’iiu* dioxide- beeonio;. >t‘llo\v \eiy 
quickly in\ .storagi* or <in heafmr. ; tli yelheA- 
iug’ i.s much mota' rapid dian witli eldtsilo <<■! 
luiose. 'I'ins is atti'ihutt*i| to tho t‘omlin:«d 
oiT rt (jf tht‘ pt*a(*t uadly c’ompietr iet«*nl{tfn of 
hemiet*lIulosi*.s and <»f tlu* deipadatioji nf pMth 
C’ellulo.se and lu‘mi(*t*llulos<*s, tho latter etifHldetn 
bi‘ing imiieated by the Imdi i’opper numt*ei 
(Chatii'rj t' and Sarkar, /oe. ed.) 

((?) Jut(‘ (‘xtraeU‘d with alcohol' beu/rnr and 
then d<*lir.nitl<*d with r:odinni ehhuite did not 
htH'onu' yellow t‘V n in (itteeu mojilh.* ulnii 
stort'd imnu'r.sed in alcolml, m a larg.e luHlmg 
tubt‘, in ditfn.*:t‘ day-hgjd. 'rtn:. c. proMimably 
dui‘ to llu' virtual t xeliioion of oxyi'm trom 
Uu‘ holocellulose, tlu* alcohol lemc. preli*i«*n 
tially oxidised by aii>‘ osyp.eri that p.c. .or; 
into it. Both lasliuang, and aculie tstidui-t-, 
were deU'i'fed in tlu* ali'ohol. A sample n! de 
ligniti<*d jut(* s(or<*d und<*r lieficem* hen p 
kt‘pl tindts* obsiS'vation. bul i| is loo e.<rlv to 
n*port rt'su Its. 

(7) By trts'dment with ddutt* alkali at ittoiu 
temiierature the dull yt'llow intfaur (g’ debgm 
th'd jut(S dt*v(*loped during, Image, can he le 
movtxl almost eonqdet ly. B is yet to Im* seen 
wlu‘tU(*r the tiasiteit samph'i. again turn yellow 
during .sioragy*. (luiugh, as staticd m Section CU 
above, an improvem<*nl ha*, already been found 
after trisdimmt with dilute eau-ilic .•.oda,, 

(''oitclioi'htn : 'fbe fort*g.omg, ob.*.<*rvaf imn. are 
i'on.sistmit with the view that the hmm 
(‘(‘!lul<)s<‘s of tlic' jut<‘ fibri'. whieb ba m at lea* ! 
20 per (' at. of its bom* dry weight aiul an* 
rtdaimxl in debgjufteatam by* me.m*. of sotbum 
ehloriti', are iarg.c-ly re.'.jnnc.ibb* fur \f*UuU‘mri 
liuring storag e 'riiey may siitrer r.omt*’ flf gt .ota 
lion during lb(‘ efdordt* lr«’atment ami tmlhei 
degradation in storage by bg.ht ami owgen 
vvoubi explain the results 'nb*; rv<*d V«*Uinvnig 
of di<* hemi<‘ell tdoses, or degradeti hemHeitu 
los s i.s not, of eourse, ref'artled a** tlte snlr 
eau:;t‘ of y<‘llowin/*. of bhstebed lUte, If, in addi 
lion to bmm'(’tdhilo*.<‘s\ the bleaebed tilne rr.n 
tains rt'sidual bg.nin. or bgmu drgradaiitin pio 
<lu<'ts or a constderaldi' proptation of drgiattf’d 
<*<‘nuIose oxyeeUlllnse I yelluwmg may he 

eKptH’te<l, ami oilier non eellutoMe nupuidses 
may play a part. 'Pbe praetii'al itearmg-. uf the 
matter lit* in tlie fart (fiat t(, as if app ais. 
|u'mireIluloses play a major rt»le nt y flow my. 
it beeomes vt‘ry imiHutarl to study the iHr.a* 
bilility; of rmuovmg. liemiecPnio .«‘s/nr dm! pm 
till! of tlieiu wbii'b ir, mainly respturabb* fui 
thi' ,V'e| low i lift, W'ltlaait umltily detr.u'fmg trum 
tb<* strength of tb filets particularf) p-. wet 
str<‘ng.tb. It is Imown that even imlij alkalm** 
tnsatments. btddre or after !r atmenl wdh 
(‘Idorite or h vtioeblonte"., mav vn v 
ably reduee tin* wet rgrength' th - pisbiem ly 
thert'biny ;i diltieult om* l,iimm camiuf tn 
praetaa* be laemeve-i wathmit sum- ttysiafive 
insatmtait (a*; with hyptuOdmates, tiilord**'. pm 
oxide.s. pmanangsmatc's) and raidi treatment*; 
f'ammt b(‘ gi\a*n without prtHimnng smne oxy 
eellulusis d’r<*alru<‘nts to rtnntjve uxye lluluse 
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and to remove hemicelluloses must include 
alkaline treatments, with the danger of remov- 
ing the intercellular cement, at least in part. 
A compromise seems indicated — ^the use of the 
mildest oxidative and alkaline treatments that 
will give a worth-while result ; pure cellulose 
will not be obtained and some after-yellowing 
must be faced. The problem is to find the con- 
ditions that give the best compromise. The 
alternative is to scour thoroughly and chemick 
mildly obtaining practically pure and very 
slightly degraded cellulose but very poor yarn 
or fabric strength; then we may attempt to 
introduce an artificial resin to replace the natu- 
ral cement lost in bleaching. 

Whether it may be possible to put some sub- 
stance on the bleached fibre which, like alco- 
hol, will be preferentially oxidised and so 
prevent yellowing for a considerable period 
remains to be seen. There are many difficul- 
ties; the substance would, in the case of goods 


that are exposed to the weather, have to be 
insoluble in water and in the case of goods that 
are to be laundered, it would have to be fast 
to washing. Laundering presents its own 
problems; we may produce a bleached jute 
material that retains fairly good wet-strength 
but experience shows that in repeated launder- 
ings there is a progressive loss in strength, no 
doubt due to the progressive removal of the 
inter- cellular cement. This has caused diffi- 
culties with tropical suitings made from a cot- 
ton warp and a partly bleached jute weft. 


1 . Kachinka, Textilber., 1939, 20 , 643,706, 

759, 804. 2. B. P., 561, 834 of the Mathieson Alkali 
Works, New York. 3; Ridge and Little, /. Text. Inst., 
1944, 35, 134. 4. Giertz, Svensk Papperstidn.., 1945. 
48, 317. 5. Elgin, U.S. Patent, 1945, 2, 372, 561, 

Princeton. 6. Chatterjee and Sarkar, Proc, Nat. Inst. 
Sci., 1946, 12, 23. 


FOREIGN CO-OPERATION IN THE DEVELOPMENT OF INDIAN INDUSTRIES 


TN the course of his Presidential Opening Re- 
marks at the Third Quarterly Meeting of 
the Central Committee of the AJl-India Manu- 
facturers’ Organization, held on December 22, 
1946, Sir M. Visvesvaraya revealed that there 
had been offers of co-operation for starting 
new industries or companies in India. Some 
foreign business firms were ready, on reason- 
able terms, to work out new schemes, tender 
technical advice and arrange to procure and 
supply the machinery needed. Some of those 
firms were prepared to find capital if reliable 
groups of industrialists in this country felt 
the need. 

During their discussions with the associations 
and business men, consulting engineering firms 
and others, he said that they took care to tell 
them again and again that promoters of new 
industries here were not likely to accept tech- 
nical advice, machinery or even share capital 
for industries in India unless the control of 
every such concern was in Indian hands. He 
felt that this condition could be assumed and 
suggested that if the Government had no parti- 
cular objection, groups of industrialists or 
business men, eager to establish new heavy 
industries in any part of the country, might 
be encouraged to begin collecting preliminaries 
and making preparations with a view to start- 
ing construction at the earliest favourable 
opportunity. 

He had often thought that the importance of 
industries was not correctly understood by the 
people of India. In no country were indus- 
tries promoted unless political power was 
behind it. In the absence of any soimd indus- 
trial policy or drive on the part of the Gov- 
ernment, the business public had been suspi- 
cious and slow in investing in industries. As 
has often been said, a balanced development 
of both Agriculture and Industries was essen- 
tial for increasing the earning power and 
standard of living of our people. As far as 
possible all ordinary wants in the shape of con- 
sumer goods should be met by local produc- 
tion. Success in modern warfare was pre- 
ponderatingly dependent on armament machi- 


nery, which was a product of highly developed 
skill, particularly in the manufacture of engi- 
neering industries. Industrial progress was 
vitally connected with the defences of a coun- 
try. 

Concluding his address, Sir M. Visvesvaraya 
declared that “now even more than formerly, , 
in this closer-knitting of the world, the men ’ 
with knowledge and skill will have the upper j 
hand everywhere and the ignorant and the j 
unskilled will be relegated to a subordinate 
place under some one or other strong power. 

“In our country, peoples’ thoughts and prac- 
tices are still guided to some extent by religion 
and tradition. Tradition is often a wrong guide 
in the face of modern discoveries. Americans 
have been almost always against it and they 
take every opportunity to carry out reforms 
and developments. Hence they have become 
the most prosperous and powerful nation in 
the post-war world. 

“If we educate our 340 million population, 
now illiterate, and teach them modern business 
habits and practices, the country will acquire 
enormous power for increasing production and 
good living. 

“People in India should be economically 
united as are people in the United States of 
America, Canada and the United Kingdom. 
The nation-building activities I have referred 
to cannot be delayed without great loss. Unity 
among the population is required for its eco- 
nomic safety even more than the political. 
Economic unity cannot be delayed without fur- 
ther impoverishment of the population and 
curtailment of their subsistence needs. The 
chief elements of progress are unity of purpose 
between the Government and the people, team 
spirit in industry, co-operation between all 
classes of population in business and social life, 
and a strong resolve to work more and work 
better on the part of every individual' citizen 
and his family. If the Government and the 
people become united in policy and action in 
this way rapid progress will be speedily 
achieved and the country will be bringing into 
existence a new national life.” 
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SEASONAL RELATION BETWEEN NORTH AMERICA, SOUTHERN MONSOON 
AND WINTER RAIN IN NORTH-WEST INDIA 

By S. L. MALURKAR 
(Poona 5) 


^HE south-west monsoon is dependent on the 
incursion of equatorial maritime air (Em) 
from the south. A series of low pressure area 
or ‘pulses’ moving westwards just south of the 
equator cross into the northern hemisphere 
and give rise to Em there.i These low pressure 
areas or ‘pulses’ could be traced to the high 
pressure area over South America^ in southern 
winter. Climatic charts show that the winds in 
S.E. Pacific Ocean west of North Chile and of 
Peru are steady and moderate to strong during 
that period. If the northern or north-western 
portions of the high pressure area about this 
region are considered, the resulting wind 
stream would be easterly. 

During the pre- and post-monsoon months 
in India, the northward passage of the ‘pulses’ 
is necessary for the formation and mainte- 
nance of tropical cyclonic storms or depres- 
sions.^ 

In southern summer, fresh ‘pulses’ from the 
north cross over to the southern hemisphere 
to form and maintain tropical cyclonic storms 
and depressions and help to intensify the sea- 
sonal low pressure area there. These ‘pulses’ 
can also be traced to the east of the place 
where they crossed over into the South Indian 
Ocean along the corridor of low pressure just 
north of the equator and south of the winter 
Asiatic high. The climatic charts show that 
the winds in the north tropical region of East 
Pacific (west of California and Mexico) are 
steady and moderate to strong due to the high 
pressure area over the United States of Ame- 
rica and North Mexico in the northern winter. 
The arguments of advection of air from this 
region to the South Indian Ocean would be 
similar to that used for the Indian Monsoon and 
the time lag of 30 to 45 days would be equally 
applicable.^ The ‘pulse’ that enters the South 
Indian Ocean would be one of the secondaries 
of the low pressure area originating from the 
southern or south-western portions of the 
North American high. The main factor that 
controls the monsoon in the South Indian Ocean 
with a positive relation should be the pressure 
of the south or south-western portions of the 
North American high a month or a month and 
a half before the epoch, considered. The regions 
that can be expected to modify the passage of 
the ‘pulse’, once it has left North Amsrica, 
are : 

(a) The low pressure area over the North 

Pacific Ocean should not be too mark- 
ed or extend to too southerly latitudes. 

(b) The winter high pressure area over Asia 

should not extend too far south in the 
pacific as then the ‘pulse’ would move 
into the S. Pacific. 

(c) The seasonal high pressure area over the 

S. Pacific should be well developed 
and this prevents a premature crossing 
of the ‘pulse’ into the S. Pacific. 


(d) The seasonal high pressure area ever the 
western .regions of Asia should be 
well developed to allow the ‘pulse’ to 
cross into the S. Indian Ocean. 

(c) The seasonal low pressure area in the 
S. Indian Ocean must be normal in 
position and intensity. 

(f) The general circulation (also wind speed) 
north of the equator must be adequate. 
The time lag between these factors and the 
epoch of the southern monsoon decreases suc- 
cessively so that the time between the cross- 
ing of the equator by thg ‘pulse’ and strength- 
ening of the monsoon low in the south may be 
about three to four days. 

The southern monsoon low pressure stretch- 
es over the South Indian Ocean and a fore- 
shadowing of the seasonal weather there has 
not a great practical value and would not be 
quite exciting as in the case of the Indian 
monsoon which affects a considerable portion 
of the world population. 

An indirect effect of the southern monsoon 
over N.W. India is important from the point 
of view of wheat crop there. The winter rain 
over N.W. India is due to ‘western disturban- 
ces’ which are often diffuse secondaries of 
extra-tropical depressions moving from west to 
east. The rainfall and movement of these 
diffuse and complex low pressure areas become 
clear if they are separated out into successive 
secondaries all of which move (with varying 
speeds) in an east-north-easterly direction.^ 
In the absence of tropical cyclonic storms or 
depressions south of the equator, the western 
disturbances give a good distribution of rain 
in N.W. India, occasionally reminding one of a 
‘monsoon day’. If there be a tropical cyclonic 
storm or a depression south of the equator (but 
not too far south) in the Indian Oesan, the 
lower secondaries of the western disturbances 
are either not formed or at best ill-defined 
over N.W. India and produce scanty rain. <5 
The winter rain in N.W. India should be nega- 
tively indicated with the monsoon in S. Indian 
Ocean and hence negatively correlated with 
the North American pressure with the neces- 
sary time lag. This was an important point 
that could be checked. 

To get as representative a value of the pres- 
sure as possible over the high pressure area of 
the south and west high of the U.S.A., the 
mean pressure of four stations was taken : 
Portland (Oregon), St. Louis. (Mis.), Galveston 
(Texas) and San Diego (Cal..), for the period 
1876-1930. The pressure for October and 
November was correlated with rain over N.W. 
in the succeeding January to March period 
(the rain in December is small). The value of 
C.C. of North America South ani Western 
portions ('Oct. + Nov.) Pressure to N.W. India 
rain in succeeding Jan. to March was — 0.38, 
the Probable error being 0-09. 


^8 
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The other important qut'siion that, arises is 
the relation between the north-east portion aiul 
the winter high over Aineriea and the Indian 
weather. This portion would give rise to west- 
erly winds. It is well known tluit this region 
is the starting point of tlie Atlantie cli‘pressions 
that affect the temperate latitude's, or the (‘.\dra- 
tropical depressions one of wliose sneeessivt^ 
secondaries affect India in tiu‘ winter. A high 
pressure area over the nortli-c'ast portion of 
the high over N. America in winha* should 
help in the formation of exlra-tropieal (U'pres- 
sions and hence in the' formation of seeondai'ii‘s 
that affect India. Other thing.s bi'ing eciual 
more secondaries would mean mor-' rain in N.W. 
India. Hence the rain in N.W. India should 
be positively correlated with the pr(‘ssure in 
the north-cast portion of the winto’ high over 
N. America. As the speed of the' w<‘st(‘rli(‘s in 
temperate latitudes is much greater than the 
eastex'lies in the equatorial latiludt's. the time 
lag between N. America and N.W. India would 
be about 15-20 days only. Hence the conU'in- 
porary correlation coefficient would have to be 
tried if a period of about tliree nuailhs is' 
taken for rain. The stations that wc're chosen 
to represent pressure were Chicago, Albany 
(N.y.) and Washington. 

C.C. of North America (N.E. Poi tion) Jan. to 
March pressure to contemporary rain in N.W. 
India was 0.194 for the same number of years 
{1876-1930). This is significant to 80% level. 

(The correlation coefficients were calculated by 
Mr. K. S. Ramamurthy for mes) 

It is interesting to notice the behaviour of 
different portions of the North Amcnacan win- 
ter high towards rain in N.W. India. If tlu^ 
North American high pressure area remaiiu'd 
abnormally high throughout the southern win- 
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to t‘a:d winild imll \\\r 'pul - 1 / 4*r Imw pi r-.- ur<* 
troVflhng. in ht\v(*r l.Uifud«” .md may 
oefasionaiiy provtsd thiar cm' '.mp. <*1 t|j ri{ua - 
lor and may t*rt’a(«‘ a ‘'ltr<-a{/’ m Un- mt'ii’tmn 
in (he .-.oulherri hrmr plmr mr thr Ingh pi »*’. 
.‘air<‘ ai’ca may also ao? to .i <’rj1am » a; 

a balancing, factor for th** .nutlusn iumu otai 
also. 

n appear.*; probald ■ {h;d oven f«»r lie* Indian 
monsoon, on<* portion of thf firm high umr 
S. Ammaca may g.ivc ii f tu ‘pnl- «*•,* m*»vmg, 
westwards ami uilmstlrlp piMdncmp. tin S\V 
monsoon in India, A nion- oaifhcrly p aimn 
of the hig.h may givo rise to Irjgnral 

(Jcprrs.’iion.*;, wldi’Ji li'aecl m tbf* suiplMan laanS' 
splusT from wr.-.t tn oa-t. may pull down the 
monsoon pulse:: and ematr a "brral;" m tie- 
Indian monsoon. 

'riu‘ high pres;;in'e bolt- away ir^iin the oqua 
lor on ( ither .side id' it ; «‘i‘m to act a- ,* tabihr. 
ing; fai'lors on tin* Wi-atbi-r ttn Ibo fvo Md»r’: 
of till* equator, one b«‘mg. mot - piiammni in 
iiorth(‘rn summ<*r and tbe other m sradhein 
sumrirr, 


1. X,,if *fi.t S I , 

M.ihulv.u. bii iS* 1 till n-d Nt ? , piH.jo.ru, 

2. //•//,, U9. a /-so, P s; i J. 

r». /A/./, p. lOl. tL p. PI.O 


RAINIEST SPOT IN THE WORLD 
Ry H, r,. (’HmRRKR 

(.Department o/ Geograplii/, Dniarcx Iliiidu Viut vrr.ain 

tT was surprising to observo that oven tin- W. C, K<-mln-\v m In-; Ihm.K m, Tit.- Cluuat,- 

standard books on climatology gave vary- of (he. dontinrut^t' (p, ahi, h.t;. stated tlsd "thi* 

ing data about the lainic.st place* in the world. w<‘.st .s'iile of Kami'Min Pe.di, has 41?, meins 

Climatvi^ per annum near :.i'a loVi*l, the sertaid highest 
and Weather of India, Cvylon avd nurmd record in Hr* world, smgias-.eii i.nlv at rimna. 

given the av(.n*age monthly and punji (India) whiidi bar, dhH mehe*/'. hde on 

total annual rainfall of Cheirapunji as fol- j). 131 of the r.aine tioolf, dgH umhcL r- givt-n a* 


(hi \’ ( t V ! I ' r , 


Elevation in feet 

Jan. 

Foil, March 

Ajiril 

May Inin* 

4,466 

()•(> 

2-C !)•{) 

29-0 

uo-o 


The monthly average of rainy days on p. 74 is given hi-low; 


[an. 

Feb. 

Marrlj 

April 

2 

4 

10 

20 


Chhibber : Rainiest Spot in the World 
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Referring to p. 222 of the same treatise the fol- order to reach the rain-gauges, but it seems 
lowing figures are given for the mean rainfall that the mean daily rainfall is over 1 inch and 
of Cherrapunji. the annual mean over 400 inches. This is 


Cherrapunji 

Altitude in 
feet 

Jan, 

Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year 


! 4.309 

0*7 

2-1 

11-7 j 

30-8 

46-2 

96-8 

98*2 

76-5 

46-1 

16-7 

1*9 

0-2 

427-9 


The same author in his book on Climate^ 
(p. 141), has stated : “The very high mean of 
412 inches is recorded near sea-level on the 
south-west side of Kamerun Peak, where a 
south-west wind blows on-shore for the 
greater part of the year, and there is certainly 
much more on the higher slopes; the heaviest 
rains are from June to October, the months 
when the monsoonal indraft is strongest. 
Kamerun is situated about 5° N. lat. and this 
too tends to give it its wettest season in the 
northern summer. There are stations outside 
the equatorial belt which have a large rain- 
fall.” On pp. 39-40 of Climatology,'^ by Austen 
Miller, it is recorded : “the heaviest rainfalls 
in the world are recorded under such condi- 
tions, Kauai^ in the Hawaiian Island, has an 
average rainfall of 476 inches and Cherrapunji, 
in Assam, has 450 inches. 

In the same connection, W. G. Kendrew in 
his book on Climate, has recorded on p. 145^: 
“the north-east trades of the Pacific Ocean 
meet such a barrier in the Sandwich Islands, 


among the highest figures recorded on the 
earth.” 

Finding such great discrepancies in standard 
works on climatology, it was deemed advisable 
to refer the matter to the India Meteorological 
Department since relevant references were 
not available at Benares. The Dy. Director- 
General of Observatories, Poona, informed me 
that there are at present three rain-gauges at 
Cherrapunji with annual total rainfall as tabu- 
lated below : — 

Cherrapunji Rainfall 
(Average Annual Total) 

I. Provincial rain-gauge, located in the Police 
Station (started in 1871): 

(1) From Blanford’s. This average is 
based on data before 1899 — 474". 

(2) From ‘Rainfall of India’, Memoirs, 
Vol. No. XIV. Average based on data 
from 1872 to 1900. (This publication 
appeared in 1902) — 45 7" *8. 

(3) 1920 normal. Based on data upto 
1920 (49 years)— 427" -8. 

(4) 1940 normal (70 years) — 425" *5. 


Monthly and Annual Rainfall (in Inches) 


Station 

12; 1 

o 

1 

a 

Long. 

‘5 

w 

Length of 
record vrs. 

Jan. 

Feb. 

1 

[ 

j Mar. 

j 

April 

May 

June 

j 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 

1. Cherrapunji 
(Police Staiion) 
Provincial lain-gauge 

25 '’16' 

91 “=44 'E 

4,809 

70 

0-73 

1 

1-91 

j 9-92 

1 

28*80 

49-82 

100-36 

93-85 

73 -11145 -93, 

16*74 

2*06 

0-22 

426-46 

2. Che:r ipunji 
(Welsh Mission 
House) 

25^6' 

9r44'E 

4,309 

Approx 

38 

0-86 

2-28 

^ 7-58 

1 

1 

28*61 

52-67 

114*71 

106*04 

76*61 

j44-39 

21*66 

' 1 

3*59 

. 

0*59j 

459-59 

3. Cherrapunji 
(Observatory) 

25°16' 

9l°44'E 

4,309 

35 

0-75 

2-11 

1 

7-27 

26*23 

50*44 

106*0-5 

96*:M| 

1 

70*08 

43*35 

19 -42 

2*70 

0*49 

IS 

81 

4. Waialeale 
f Kauai Is.) 

22°4' 

159"30' 

W 

5,075 

20 

♦ 

4c 

* 

* 

4c 

4c 

58*35 

4 * 

1 

4c 

4c 

4c 

4> 

46C 20 

5. Debundja (Nigeria) 

4°5' 

8°59'£ 

16 

14 

7*91 

1D26 

16-06| 

18-H 

1 

25*43 

63 03 '54 *21 

61-42 

1 

46-34 

1 

24*06 

13-39 

399-57 


Ni £. — Not available. Data of 4 and 5 taken from Climn 
Agriculture. 

while the volcanic mountains rise steeply from 
the Ocean to 13,000 feet; on Mount Waialeale 
(5,080 feet) in the Island of Kauai a high cliff 
facing north-east forces the Trade winds to 
rise almost vertically, and the rainfall is both 
heavy and continuous. The records are slight- 
ly uncertain owing to the difficulties involved 
in reaching this remote and elevated spot in 


£ vnd Mean, published by the United State* Departm ent of 

II- Rain-gauge at Cherrapunji Welsh Mission 
House (opened in 1903): 

Average 1903-1920 (18 years)— 441" -7. 

1940 normal (38 years) — 459" -6. 

III. Rain-gauge at Cherrapunji Observatory 
(opened in 1906) : 

1940 normal (35 years) — 425" -2. 
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In the above table are pjven the nin.ithly aiul 
annual raiirfaU luiures for the ihret' raui-nuap*;-. 
in Cherrapunji alonK ^vith its eo-enitnatea. 
height above sea-U'vel and tlu‘ lenidjt <»1 I'ts'ortl 
The same ligiires for Waialeale in Kauai Island 
(as far as available) and Didnmdja in Nip.taaa 
are also tabulated. 

Waialeale, Kauai Islaiui, Hawaii tm-rittu'y ae^ 
cording to data in CliitHito atui Abni. a puini- 
cation of the United States l)(‘partmtmt of Am- 
culture, has an average annual total ramtall 


M'l'. WAIALICAM'. (Hawaii -i^'nilorv) 


Year 


K.iiniall iti 


1912 
1912 
lOM 
1915 
1016 
1917 
lOlS 
1019 
19211 
1021 
1022 
1022 
I02-lt 
1024-25* 
1025 26* 
19215-27* 
1927-28*" 
1028-20* 
1920-21)* 


II (•(}() 

I.H -no 


521 -un 


261 • 1)6 
510.(16 
367.66 
152- 66 
266.60 
228. (iO 
262-10 
219.60 
■I6*(.24 

25.1-22 
201 dHa 


* From July 1 to July 1. 

t Rccoicls of six mouth. s. 


i »f 460 mela-.- Non 


cm O' 

a!r available 

unit tho ..voi.rt'r e 


i d,d, 

,i *4 I'o \r.ir,'- 

ordv. Tlir .-ivet.i.e 

, b.oww- 


i.;.4 ■ upp-a !.’tl 

by tht* data of .iu; 

sm.il i.iu: 

rt.dl 

b T t ‘ r v»'ai .* 

lid:’, to loiio. mvru 

m IK::: 

. IM: 

aPb: Ib-eoul:. 

by .Ikon H. d'bi-m.m. 

Tbo 

;ui « -■. 

f.a W.ti. do. dr 

air repredta’ed .e 

d !.i; 1 


P.o piovi.ai' 


i'lOimm 

In vifw «6 ihr ai:.-! .i! !h»' una'li 

hmt'fl' ptTlod nf .'O’, vr.tl'. Mfi wh'fb fin* .iVf'i 
tif the I'antfall at the W«d-)i Mr-UiU l!*aef. 

( 'herrapUU.M, r. ha-eii, U use. !■' t.de'U !iu»l the 
ramtall of (‘heriajUiun i le-',li*"s tfuiii l!ia! *4 

\Vaial<*a}e. 

With rejsu’d to uther pl.ier- h.4\'Ui}: lugli I. mi 
fall it may he iiotrti that Ma w’-v ni'om a sto 
tioii near t ’la-rrapuit m. ii.i’ n| a fe’a. 

ytsars whieh show that it ha- a i.tmf.d! *4 well 
over 'ItiO mehes No .i\.‘ei agr g'Aa-it a', the 
pern nl of data r- ’ hoi t 

4’he iinly t4hr-r station known, wineh lias an 
.'umiial ratnCall i4 -inn tneh or' <Aej a 1 )r 

hiuidj.i in Nigeiia Ih- a^■e|a^:«' anntj.i! rain ■ 
fall iuised on «lata of fourte* n >rai;. on!', r 

•166 mi'hes. 

Ki'om the ah(*ve it appe.u -. that ( ‘hm i apunji 
l<*eeivt‘s llu* heavie-.t lamfall m Hu* W‘»i!d 
Nt‘xt to ( *h(-rraptmji and Mawsyniain. th‘‘ 
plaeiss tjf heavus-4 ramtall -.a m to ha Waiahsile 
and Dehundja. 

I wish to (‘Mpi'a*..; rny gn at iiuiel 4enne'.', la 
the l>eputy Du ertoj t lener.d of ( th'.ei v.iloi u*-.. 
Ifulia MeteorologiiSi! Drinutment. tig kindly 
helping, in elui’uiat mg, flu-. imiMijtan! n-iatte! 

I, n'.uilahl. H. I*’,, .4 /*■ ,t. f;. r-w;.// /. .'a . 

.;/a/ //V..'/no' a/ ///.Aa. f V} s* ,.oa/ -a; 

iHHth 2 Krudiru, W. 

/U/.Z/n fUshad I uivrr.uv Ihr , , I siol I giO -m mu. 

2. Ki*u4n*\v, W, ( I., ( aw,;/.' tg nn*o! I .ovrs n ■. I'K'-i-h 
1042. I, Ml Jim A Au'-Oii, / .s ^^^‘^hr•^^jt^ h 

Fuuiih lahuitiu , lO 16. 


NEW METHODS OF PRODUCING HIGH ENERGY !‘AR'n(:EJsS 
By G. SUHYAN and i\ K. SHNDAHAC ’HAH 
(Dv.pariiru^nt of Phi/:;ics, Cottiral lUuigiUivr) 


^HE extension of tmr knowledge in ri'speet of 
-*■ the meson and the short-range forevs inside 
the atomic nucleus awaits tlu‘ developineut of 
laboratory techniques accelerating charged 
particles to cosrnic-ray energies. The rela- 
tivistic increase in mass leading to a changA^ 
in frequency sets an upper limit to the ent*rgy 
of a well-defined beam of ions in tlie cyclotron. 
Devices which give promise of attaining ener- 
gies in excess of 200 Mev. are the ( 1 ) bidatron, 
(2) synchrotron, (3) relativistic cyclotron, 
(4) microtron, (5) linear resonance accek'ralor 
and (6) linear wave guide accelerator. TIk' 
first four bring about resonance acceleration in 
a steady or varying magnetic Ikild and the last 
two make use of micro- waves. 

The induction electron accelerator called ihi‘ 
betatron was perfected by Kerst.’ A stream of 
electrons shot tangentially into a toroidal vacu- 
um chamber placed between the pole-pieces of 
an A.C.-fed electromagnet gets accelerated in 
the electric field induced by the changing mag- 
netic field. Decrease of the field with the radius 


to magnet ir fueir.Mng, le-.uJfn.g in 
line output b am, 'Du* magnei nf Ibe 
lUl) Mev. betatron built by the- UK i\,. at 
Seluaieetady weigh;, bin tnr h.r. a pttir far** 
of 16 inch diaiu,, and v. fed bv a bo ruin At* 
at a full load of 206 KW. Ajilmueli d may }»«* 
pos.siblt' to raise the energy tt# !i66 5b*v’ la. 
proper adjustment of the lime deprmlaner ut 
tlu‘ Held, the loss of enrrgy by ladialieii will 
hc' I’onsiilerahli* at the higher aiingie’. 

'Phe .s'i/ae/irofroa due tu Vek;Jer‘ amt Me.Mil- 
lan’i u.stss a tiuu‘-var.vmg. magnelie Uelii a. m 
tlu‘ betatron and a .‘.iilil tlmiwalleil dvt’ ays^- 
Uun coma t‘i(»d to a high v«iltagr generator a.*» 
in th(‘ eyelotron. 'rhe inherent pha;.e .-.labililv 
of the orJiits brings about antiunatie :yuiiaai- 
lusation and inaln-s Uj> for moderate energy 
lo.sse.s. Whtn ae(*eh*ratmg heavy partirhs:. the 
damiiing of tht^ phaia^ osioilation set up by iht* 
radial di.spla(*i*mt‘nt of tlu* cjiint may l»e eone 
pen.sattal by tnotor-driven tuning dVviw ss If 
the radiation loss pt-r turn can bt* reduced m 
re.spect of the amplitude of the dee voltage. 


givt's rist^ 
a 
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lOOO Mov. ener.^ios n\ay p<^ssibly be reached. 
The Metrop()Iilan~Vi('k. r.s havt' under construc- 
tion a 300 Mev. electron synchi-uiron and the 
liinninKham Univer’sity a pri>ton synchrotron. 

Relativistic cyclotrons producing’ ions of 
ener^kV mon' than 200 Mev. can bt' constructv d 
if th(" probhan of spac(‘ and tiinc^ variation <)f 
the inaknc'tic iield are solved satisfactorily. 
Arraiiktanents ar(‘ in i)rokrt‘ss to convert the 
lB4“inch Ht'rkeU\v cy('l(dr<»n into a fri (p.U'ncy 
inodulah'd instrununU (syiu’hrolron (‘yclotron). 
It is (‘x'pt'cted that a dtn* volta|-^(‘ of only 50 kV. 
vvill be able to ptna'rate one iniero-ainpere 
200 M(nn (U'ut(‘rt)ns. ‘ 

Th(' niicroi ran is an tdc'i'tron cy'dotron whert' 
lh(‘ partic'les ai*e made to slip oiu‘ cycOe of phase 
in ea('h circuit. A niic‘ro-\vavt‘ resonator locat- 
vi\ nt'ar the edpe of a uniform map;netic lU'Id 
pives rise to tlu' ntHV'ssary eUndric lUdd. 'Phe 
us(‘ of a .si)lit maknet and sc‘V('ral rc'senant cavi- 
ties in s<M'it's worlu'd by a sinp.k' powta* soiuhh^ 
is sukk("std by Scliwinjter to ('omi)ensaU'^ for th(‘ 
drift in the orbits. 'Plie .short ac'ctd. ration timt‘ 
of th(‘ (deetrons maki‘s tlu‘ I’adiation loss nt'k- 
likilde and tlu' larke s(‘paration of tht‘ orbits 
facilitates the tsasy laanoviU of the output 
bt'am. Kleidrons of 1000 Mt^v. eiwr^y can b<‘ 
produced if dt'foeussink ('an h(‘ ('ountt'racttxl by 
I)roper shapink of tlu* magnetic (udd or by 1h*‘ 
insertioi\ of a loosely coupUnl paralltd series of 
iH'sonators. 


The Iwcar resonance accelerator uses an 
array of hikh resonators operated at a metre 
vvave-lenkth and pulsed simultaneously. When 
u.sed for acceleratiiik ions, a loosely coupled co- 
axial line, drivcMi by a master oscillator and 
loaded suitably, may be employed to phase the 
.syst.'ui. Radiation losses arc^ at a minimum and 
llu‘ (‘({uipment is in('xi)ensivt' eom[)arcvi to the 
makuetie di'viees. A 45t)-metre lonk system may 
be needl'd to kenerati' 300 Mi'v. electrons. The 
linear untve gnide aerelerator developed in the 
Itadiation baboratory eonsi.sts of an 
array id* likhtly coupled resonators operated 
from a sinkle osi'iHatm*. If dillieiiUii s con- 
iKH'ti'd with tlu' aeeuraU' con.struction of wave 
kuide sixd.ions to avoid the propakation of un- 
waiiUxl modes and tlie jii'ovision of an auto- 
matic tun ink to ovinx'omi' tmnperature and otht'i* 
variations art' siu'ei'ssfiilly taedded, it may be 
po.ssibU^ to spc'ed up (‘U'ctrons to 1000 Mev. 
eiuM'k.v. A delailt'd diseus.siou of the workink 
and possibilities of thi' ik‘W devices is ipven by 
Si'hiir.-' 


I. Kersl, 1). W , P/iy. AVe., MMRGO. 47. 2. Vftksler, 
V.,/. P/iy. r..vy.A‘., lOlf), 9, 15.3. 3. MeM'ilk.n, K. M., 
/V/r. AV’*., 1945, 68, 143. 4. Ricliiuilson, ). U., r/ ii/., 

/AA/.. 1945, 69, 608. 5. Sehiff, I.. I., AVr. Sc. htsL, 
1046, 17, 6. 


WHAT IS MASS.^ 

By D. KEHROrd, S.4., D.sc. 


1. Tentaiwe Definition. 

j N text-books which are vin-y vvididy u.sed, 
^ we Hnd tlu' ma.ss of a body dtOlned as “the 
(luantity of matter it I'ontains”. 

Matter is tentatively lUOlned as “that which 
can be pi'rceivt'd by the scm.ses” {con Jr. Loney, 
Dynamics of a Particle, f)p. 4~r)). 

ifi'nce, I’olour. sound, elci'tricity, makuctism 
wouUl prt .sumahly cotn<‘ undin' the genus 
“Matter”. I wondi'r wind, her inany would 
akrei' to this. Anotlu'r di'linition i.s : “Matter 

1. s tha( which can hi* acted upon by, or (‘xert 
fori’c”. 

So matter would lx* both, aidive and passive*, 
under ditTen‘nt (’iri'umstancc.s. Could pi'rhaps, 
matt(*r, umlcr its active asp<‘Ct (“that which 
can forci*”! he identiOed with eiu‘rc,yV 

'rh(‘ author in question is aware of the im- 
perfei’tion of Ids lU'Onilion, for hi* adds : 
“Matti'r. likt* time and space, i.s a primary 
conception, and henc’c it i.s |)ractically impos- 
siblt* to kive it a precise delinition”. 

2. Mass under a tri])le aspect. 

As the studi'Mt advaru’c.s, he meets the con- 
e(*pt of ma.ss under iiirei* aspects : 

(a) From the Itrst fmulamental ecpiation of 
Dynamics : Force . . Mass X Accelera- 
tion, one would deduce that ma.ss i.s a 
coeifieien t of inertia, it is someth ink 
passive, someth ink which, in a way, 
tends to resi.st ucceU'ration. 


• Of which the M;aipf!Jtui.sian ma.ss is the mean of 
the IRmil Ionian ami the Lcibnitzian musse.s. 


(h) In tlu^ second fundamental equation of 
Dynamics : Mass X Vidocity “ ' Acce- 
U'ration M ddrne, tlic ma.ss assumes a 
slikhtly dilTm-cnt cormotation ; it is a 
capacUii of inipulse, it is somidhink 
winch contrihute.s to llie momentum of 
a body. The contribution, however, 
does not set'm meri'ly passive, but 
active, as a man who trii's to stop a 
roller or a cricket ball, would experi- 
ence. 

(c) Finally in tlu^ equation of cnerky E — 
Half th(* mass by the square of velo- 
city, the mass is a capacity of kinetic 
energy— not enevfj^y really, but some- 
lltink tliat (‘an bt* ('lU'rkised, invested, 
.so to say, with (‘iienty. ddie passive 
aspect of mass is ak<dn prominent. 

3. Mass in Relatmstic Mechanics. 

In Relativistic Mechanics the above three 
(lehnitions of mass do not give the same values. 
In fact, I'ven bi'forc* Einstein, one met in 
llikhis- Mi'chanics the Manpertuisian Mass, the 
Hamiltonian Mass and tlu* beibi\it/.ian Mass.* 
The present writer has dcxilt at lenkih with 
thidr coneei)tual siknilicance in his Madras 
University Lectures (March 1927), which wore 
publi.shi'd by the University in 1929. Here it 
may be sullicient to point out that : 

(a) If mass is a cocjjlcient of inertia then it 
is necessary to consider two masses : 

the longiiudinal mass, when the force 
is parallel to the velocity ; and the 
transversal mass, when the force is 
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perpendicular to the direction of the 
velocity. 

Both vary with the velocity, but ac- 
cording to different laws. They are 
equal when the velocity is zero. 

(5) If mass is considered as a coefficient of 
impulse, then there is only the trans- 
versal mass, which is independent of 
the direction of the force. 

4. A Query. 

Now it may be asked : If a different direc- 
tion of force leads to a different conception of 
mass, are the respective formulae merely a 
result of different definitions of time and space, 
or do they point to a different and real con- 
figuration of the particles constituting the mass 
in question? For it is conceivable that a differ- 
ent configuration may afford a different re- 
action, according as the force is parallel, or 
perpendicular to the velocity. Now is the 
different configuration produced gradually or 
instantaneously? And if gradually, what would 
be the mass when the force is in a direction 
which is neither along, nor perpendicular to 
the direction of motion? A solution which is 
based on the parallelogram law seems unsuit- 
able, for in Relativistic Mechanics, velocities 
are not compounded according to the parallelo- 
gram law. 

5. Classical Definition of Mass is discarded. 

It is clear, however, that the classical con- 
ception of mass, as a definite quantity of 
matter in a body, is thrown overboard. Simi- 
larly the idea is abandoned that mass is some- 
thing which remains constant throughout all 
the transformations of matter ; on the con- 
trary, mass varies with the velocity of matter. 

But one may reasonably ask the meaning of 
these words ‘‘mass varies with the velocity of 
matter”, when matter has been emptied of what 
seemed to be its most fundamental attribute — 
that of mass and inertia. In fact, if mass 
varies, can we say that matter changes at all? 
Or, if it changes, what is it that remains con- 
stant throughout the change? For a change 
which is all change, without anything that real- 
ly changes is difficult to conceive. Or have we, 
perhaps, to go back to Aristotle’s, “prote ule^' 
which is the same throughout all changes, not 
being liable to “corruption and generation”? 

6. Is Matter also to go overboard? 

H. Poincare begins his most suggestive chap- 
ter on “La fin de la matiere” with the words : 
“L’une des decouvertes les plus etonnantes que 
les physiciens aient annoncees, c’ est que la 
matiere n’ existe pas'’. And yet is there not a 
way of saving the existence of matter? 

In the theory of the cathode corpuscles, un- 
changing mass still leaves its traces quite dis- 
cernible, though it is almost nil in comparison 
with the electro-magnetic mass which is re- 
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vealed by the phenomenon of self-induction. 
But in Einstein’s conception an unchanging 
mass finds no place whatever. Again, the 
negative corpuscles, though apparently en- 
dowed with inertia, borrow it entirely from 
the aether, whilst, according to Einstein, 
the inertia of a moving body is inherent in 
the body, though it changes with the directed 
velocity of the body itself, and has nothing to 
do with the aether, for the aether, itself is done 
away with. According to Lorentz, matter has 
no existence, and what we call matter is but 
a hole in the aether. For M. Langevin, matter 
is only liquid aether, which, has lost its proper- 
ties. Matter in motion is not liquid aether 
moving through ordinary aether, but it is 
merely an extension or propagation of liquefac- 
tion, the aether gradually melting in one direc- 
tion and solidifying in the direction opposite 
to the direction of motion. Hence moving mat- 
ter would constantly lose its identity. 

Einstein does away with these interesting 
suggestions; for him matter is but a mathe- 
matical function with the power of reaction 
on a fourfold geometrical variety, which may 
be called the time-space or the chronotope. 

7. The Kingdom of Nominalism. 

But is this modern tendency to change every- 
thing into mathematical formulae a healthy 
one? Mathematicians think they simplify 
things. Rather than simplifying them, they 
etherialize them into the purest gossamer. In 
the XVI century a reaction set in against the 
hair-splitting exaggerations of the later scho- 
lastics. It was a healthy reaction : the re- 
action of Induction against exaggerated Deduc- 
tion, the reaction of observation against ab- 
stractions, the reaction of objective against 
subjective science. Now abstractions have 
come back — no less insidious, because dressed 
in a mathematical garb, Nominalism seems 
again to have taken its seat among scientists. 
It is true that mathematics deals with symbols^ 
but its symbols must be capable of some inter- 
pretation. Now, what is the interpretation to 
be given to mass? and if mass cannot be inter- 
preted apart from matter, what is the inter- 
pretation to be given to matter? .. . . One does 
not want to be flippant, but Punches joke seems 
appropriate ; “What is matter? Never mind”. 
“What, is mind? No matter”. 

Or perhaps Bertrand Russell’s paradox : 
“Mathematics is the science in which we do 
not know what we are talking about, and do 
not care whether what we say about it is true.” 

Science seems to have turned full circle. 
Descartes was satisfied with the truth of a 
statement only if it could be given a mathe- 
matical expression. Aristotle maintains that 
“In mathematicis non est bonum”. No good in 
mathematics or is it in the mathemati- 
cians? 
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THE CILIATE MACRONUCLEUS 

Hy B. H. SESIIACHAR and K. V. SRINATH 

(Umvcriiltii of Myaorc, CcntraL College, Bangalore) 


TT i.s now fairly clear that so far as staining: 
^ reactions are an indication, the ciliate 
macronucleus contains a largt' amoin^l of deso- 
xyribosc* nucleic acidJ 'rhis is a matter of 
major si.iini(icaiu‘(\ for it has b(‘en known for 
a Ion/.;’ time that no chromosomes are formed 
in it tiurinji; divisioi\, vvihch is of llu‘ amitotic 
lyjH'. 'fhe^ o(‘currence, llu'ref.ore, of a large 
({uanlity of dt'soxyribos(* nucleic acid in a 
nucUnis which admittedly does not forni 
chi'omosomt's deserv(\s an explanation*, for in 
otlun* organisms, this has b(.‘(‘n seen to occur 
only in association with the chromosomes. 

Chromosome's have, howevt'r, been reported 
to be fornu'd in the macronutieus of Tetra- 
hinueaa galeli by Painter- and earlier by Ilegner 
and Holmes-^ in Balavtidluitc Put tliese wtuild 
appear to be excc‘ptions; for normally the divi- 
sion of tlu* ciliate macronucleus is by the direct 
amitotic type, without (’hi'omosorne formation. 
In specie's of Eplstylis with whicli the authors 
are ijarticularly wc'll acciuainted, it is indisput- 
ably so. 

idu' occurrence of desc^xyribosc' nucleic acid 
in th(‘ c'iliatt' macroiuudeus leads one to con- 
cludi' that it exists llu,‘i*e in a condition and 
relationship very dilft'rc'nt from tho.se in which 
it is pre.sent in the meta/.oat\ nucleus. Recent 
work* on the behaviour of the nucleus in mito- 
sis has shown that tl\e liolymeri/.ation of th(' 
nucleotides is depi'ndent on the proU'in frame- 
work of the chrornosonu'. In fact, tlu' chro- 
mosome' thread (protein) controls tlu' i)oly- 
meri/.ation of its thymouucleic acid charge, and 
if the cliromosomc's are not fornu'd in the 
ciliate ma(‘ronucl(‘Us, it is more than likely that 
tlu* reason lies in the (*xU'nt or natuia.* of its 
prolt'in conlt'til. 'Phis in turn is relatt'd with 
1h(' rc'production of tlu* thr(*ad, and so the 
division of tlu* nucleus itself. It is clear, 
tlu*reft)re, that tlu* \vhoU\ chain of t'vents and 
rtsictions of mitosi^: hin/;e on thi.': central fact 
of tlu* protein cotde!\t of tlu* nucleus; and if, 
in spit(' of tlu' pn'st'iu’e of one of tlu* ess(*ntial 
con.stituents of the chromo.some, desoxy- 

ril)ost* nucleic acid, tlu* chrorno.somes are not 
fornu'd by the mac'ronuch'us, it is cU'ar that 
tlu' other* ('onstituent, /.<*., protein, is in .some 
way dt'ficit'Mt. hi fact, one is U'd h) the pt)S- 
sibilitv of visualising the ciliate macrojuicleus 
as a NhIv which i.s either partially or complete- 
ly lackiiig in prol(*in, and that that is respon.s- 
ible for tin* tmu-formalion of tlu* chromosomes 
by it, and in turn, for its amitotic division. 

‘if it is true that tlu* (h‘soxyribo.st‘ nuelcolides 
occur in the macnmucleu.s in an uni)ol.\ merized 
condition and unrelated to i)ri)tein, li\en this 
would ofTer the first insianet*, miicpie among 
animals, where d(*soxyribo.:e nucleic acid exists 
outside of and dissociated from the chromo- 
some thrt*ad. But it is also siguificaiil that 
almost alone among normal nuclei of animals, 
the macronucleus of the idliate Is the one that 
unquestionably divides by amitosi.*. 

The growth and reproduction of the macro- 
Bucleus offer other interesting points. What- 


ever the condition in Tctraliyniena,- the macro- 
nucleus of most ciliates, and particularly of 
Epiatylis, divides at every binary lission, by a 
simple pr-ocess of constriction, and each 
daughter individual has a macronucleus much 
smalk'r- than that of the parent. This means, 
a period of growth must follow binary lission 
during which the maeronucleus mu.st enlarge. 
Growtii of the maeronucleus must involve the 
addition of material to it, which w.> have seen, 
i.v largely desoxyribost* nucleic acid. It can 
come from one of two sources. The existing nil- 
cleotidi's in tlu* macrronuclcus of the daughter 
individual must reproduce; or new nucleo- 
tides, manufacturccl in the cytoplasm, mu.st 
lind Uu‘ir entry into the mieleus tlirough the 
nuclear membrane. In the one case it would be 
a multipli(?ation of desoxyribose nucleotides 
within the nuclear membrane ; in the other, 
tlu' ribose nucleiitides, manufactured in the 
(‘.ytoplasm, must gi't converted into those of 
the desoxyribosi* type on tlieir entry into the 
nucleus. 

If tlie former possibility is admitted, it will 
provide the (irst instance of the luultiplication 
of desoxyribose nucU*otidcs outside the protein 
medium of the chromosome, where only they 
are known to do so. This, however, is not sur- 
prisin/;, for nucleic acid has been shown^* to 
possc'ss the inherent property of self-piultipli- 
eaiion. 

The second possildlity is full of interest. 
That cytoplasmic nu(‘I<‘otidc‘s octeur in a variety 
of animal cells is now fairly w(‘U known. That 
they contribute to the nucl(*ic acid content of 
the chromosome at mitosis is als') clear, and 
(‘vidc'nces have b(M*n piH'siniied for a transfer- 
(‘nee of cyloi/lasmic* nucleotides into the nu- 
cl(‘us at (*vc‘ry mitotic cycle, through the 
nuclear mc'mhranc* during early prophase, and 
more espec'ially at })ro-metaphasc', when by the 
breaking down of the niK'h'ar rru'mbrane, the 
eytoidasmie and nuclear materials are in con- 
niK*nce. So it is not sur})rising that ribose 
nuck'otides pa.ss after ('very binary O.ssion into 
the maeronucleus, lieeome eonvi'rtcd into tho.se 
of th<^ desoxyribost* type and so augment the 
nucleic* acid eont(*tvt of the maeronucleus. But 
it is significant that a situation analogous to 
pro-metaphase oei'urs at no time in the history 
of the eiliate maeronuclt'us, for >v.wer does it 
lose its ruK'k'ar membrane, nor does its mate- 
rial over eomc* in direct and open comrnunica- 
l.ion with the* (‘ytoplasm. II(*nc(*, if cytoplasmic 
nuoleotid(*.s pass into tlie nuck*us, they must 
do .so through the nuclear membrane. Painter- 
has recently reporU*d iho presence of large 
(piantities of ribose nucleotides in the cytoplasm, 
of ciliat(‘s, and the formation of macronuclear 
buds and their disorganization in the cyto- 
plasm-*** mu.st release* large quantities of nu- 
cleic acid there. These would And their way 
back, ultimatc'ly, into the nucleus at the time 
of its growth. 

*> There is still a Anal point to which, we 
would refer, i.e., the origin of amitosis of the 
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macronucleus. It is to bo assuinod llial in a 
normal niicloas oapal)!o of inilnsis, a (iolinito 
protein-nucloic arid ratio exists, aiui should l)e 
maintained. It is only on tlu‘ basis of this 
assumption that the intoraetion Ixdwetm tlu'se 
two substances makes mitosis possible, (^.uan- 
titative studies have shown that tlu' chromo- 
some which is more or less entirely a nuch'O- 
protcin, contains a 4():()() ratio of nucleic acid 
and protcinn Therefore it would setan neci's- 
sary that a certain basic |)rot(‘ivi (Mjuipnu'nt 
would be required for the' buildinq of a chro- 
mosome. Any disturbance of this proUdn- 
nucleic acid ratio miust have a dtderrent ettecd 
on mitosis and must produce a (‘onditiem whtai 
mitosis does not occur at all or is .so disturbed 
that it dc^:?enerales into amitosis. On this vit'W 
wc may find an answer to the behnviiuir of llu‘ 
ciliate macronucleiis. Of the two subslanet‘s 
which alone are Icnown to form the chromo- 
somes, one of them, i.c., desoxyril)ose michde 
acid, is present in it. And yet no chromosomes 
are formed. The reason probably is. as .set out 
earlier, the prolcin-nueleic acid ratio has bt'cn 
upset, with the result that tlu' ehromo.some.*.' 
are not formed, and no mitosis (xaair.s. 

Why and how this ratio is up.s(d may now 
be briefly examined. The btdiaviour of tlu' 
conjugating ciliate immediately after syngamy 
appears to provide an answer, d’hv? synkaryon 
is capable of mitosis and divides a numl)er of 


tinu-.'c A di.'-;trii)ution tif the resulting nuclei 
.•'moii/t the tiaus*. hits' ii:(ii\*i(hial.*; tak«‘s plact‘ .st) 
that ts'ieh ee-iiu*:: to p(»;;.se:.,*: tiu‘ ntjfmal mudear 
(sjuipmcnl. ( ’etK’emttant vs ith this is the (‘ii- 
larc, eluent of r'.enie* of tiie nu “lei to becntm* the 
mai‘roniH*lei, whii(‘ th;‘ ihliers. that do not (Xi- 
lar^’.t\ remain as the mic’r< niiU'lei. It is sijuull- 
cant that the mu’lei which tlo net (silarg.e 
retain the faeulty for initotii’ division, w!nh‘ 
Iho.si' that <b>. loso it. 

We would rt'gard this enlarr.eiiHSit as a pro- 
c<‘.s;: of a(‘<jni.sit ion t>f (W lo|>Iasmir mieleol idess. 
On this basi.s, it is cle.ar that ap.ainst a known 
and (ix{‘d protein espiipment of the original 
‘•mall iMic’hsis, the addition of tsioimtsi;; cpian- 
titles of nuch‘otid(‘s has :o ov<*rload<*d it with 
nuchde acid that tlie functional ratio luduaxm 
it and the protisn has heisi ur)s"t, with tin* 
rts'inlt that llu‘ macronucleu.:, Ins l»een di.s- 
po,‘-;:;e.s:u‘d of its. vital .'ittributos of ehremosoim* 
formation and mitos.is.. 
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VITAMIN A IN FISH LIVER OILS AND CAKOrENld IN FOODS'rUFFS 

By a. li. SXINDAHAHAJAN 

(NuiriUon lieacarcJi Lab or at or ioij, /.K.B.A., Coouotyr, S, Lul'ia) 


^HE vitamin A activity of some llsh oils and 
foodstuffs has been report* d previously 
from these Laboratories.* ** It was obs(u-ve<l 
that the liver oils of some of tlic fishes that 
abound the waters along the coast of India are 
much, richer in vitamin A than Norwt'gian co<l 
liver oils. A num,ber of fish oils has since 
been assayed for vitamin A and this paiier 
embodies the results of such assays. The noTi- 
saponifiable fractions of the oils w(‘re ust'd for 
the assays. The method adopted was (‘iiher 
tintometric or spectrograpiiic or both and was 
the same as described by Rajagopal." The 
factor adopted for conversion of Carr-Price 
value of the oils into International Units of 
vitamin A per gramme was 53. 

Some samples of foodstuffs and carotene 
concentrates were assayed for their carotene 
content by the tintometric method as described 
by Sekhon.'^^ 
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Tahi^k II. Vitamin A content of ahark liver oUa 
(\stiniatcci by ilic tintomctric method 


fish 


liver 
as 



f/; 

‘1 1 

Vitamin A in I.U. 

per g. 

Source 

- c. 

£■ 

ca 

r. c/j 

Max. 

Min. 

A V erage 

AUepi^ey 

" 2 

10,26)0 

(),000 

11,675 

!5uroda 

1 

4,(10') 

4,000 

4,000 

Bombay 


11,370 

7,700 

0,536 

(hdicut 

4 

12,780 

0,250 

8,4:'8 

('ey! on 

7 

7.400 

1,180 

' 2.73(5 

Karichi 

10 

37,0.10 

1,170 

0,820 

'frivandrum .. 

17 

18 500 

1,000 

8,733 

Average 

52 

37,000 

[ 1 ,00l) 

8,287 

Tabi.k ni. 

Vitamin A content of 

blended 


oils a^ypearing on the 
substitute for cod liver 


market 

oil 



> tf) 

VM ^ 

Vitamin A in I.U 

per g. 

Source 

o "a 

Ma.x. 

Min. 

Average 

B(>mi>ay 

T 

'2,4()ir““j 


],743 

C'alirut 

7 

1,000 : 

700 

1,261 

Oyhm 

2 

1,080 ' 

1,000 

1,340 

Karachi 

6 

1,300 

4(0 

309 

Knlhapur 

1 

l,M0 

1,140 

1,1 10 

Madras 

13 

1,200 

70 

300 

Average 

32 

2.-10() : 

70 

872 


Tahi.k IV. Carotene content of foodstuffs, red palm 


will be useful for infants and invalids who 
are unable to tolerate large doses of oil. 

Table III indicates the desirability of having 
proper legislation to protect the interests of 
the consumer. Of the 32 samples assayed, only 
15 were found to have a value of 1,000 or more 
LIT. of vitamin A per gramme. Hence it is 
essential that the law should insist that the 
vitamin A content of oils put on the market as 
substitutes for cod liver oil should have a 
minimum potency of 1,000 LU. per gramme 
(B.P. standard). 

It should be borne in mind that it is only 
the red carrot that is rich in carotene; the 
white and violet varieties arc very poor in this 
constituent (Tabic IV). 

Summary 

1. Sixty-seven samples of shark liver oils, 
obtained from various parts of India, were 
found to have an average vitamin A potency 
of 10,130 I.U. per gramme. It is concluded 
that a ‘high potency’ shark liver oil (10,000 
I.U. per g.) can be placed on the market in- 
volving little effort. 

2. Thirty-two samples of ‘blended’ fish liver 
oils had, on an average, 870 I.U. of vitamin A 
per g. The importance of enforcing standard- 
ization of vitamin A products by legislation is 
emphasized. 

3. The carotene content of a few foodstuffs 
and concentrates is reported. 

oils and concentrates 



Botanical name 

Source 

Carotene con- 
tent in /ig. 
per g. 

Carotene concentrate »3 s.imples) 

— 

Horn bay 

47,360 

,, cry.stul.s (prepartjd from grass) 

— 

Calcutta 

2j,r)40 

,, com'eutrau! 


Bombay 

17,400 

,, ,, (type 160^^) (4 samples) 


,, 

12,000 

Red palm oil (2 .samples) 

Hltcls' uinenLm 

Manmad 

()00 

,, (4 sanutlos 1 

do. 

3'ravancore 

440 

Amaranth, green 

A mOft -a nth us it, a iiiyl lens 

('oimbaiore 

120 

do*« Jeti 

do. 


105 

do., .spiny 

A. spinosfs 


10) 

do., kangoou 

Arnat anthux j*an,^ctkus 

Ootacamund 

77 

Carrot, red 

Daiit us ODVta 

105 

do., vioUl 

do. 

7) 

8-4 

do., white 

do. 

7) 

1-3 

Palm fruit, juice 

Boras'sus flabclUfrr 

Cochin 

33-8 

Margarine (4 samples) 

1 

Bomlmy 

93 

Red gram, red 

Cti/anus hulkus 

Central Provincf^s 

0.0 

do., white 

do. 

,, 

0-0 

Spent yeast 

— 

Bihar 

0*8 

('ushew nut tail 

Aftotat dium turulyntak 

Coimbatore 

o.g 

Soya bean milk 

illy tine his pi da 


0.4 

\Vl»ite r.tgi 

I'dtusiuc coraama 

— 

0-1 

‘ Bel Vita” (a marmite substitute) 

-- 

Bihar 

'1 rac ( 

Vanaspati (12 brand'i) 



Nil 


Discussion 

It will be seen from 'fables 1 and II that 
most shark livrr oils are very ricli, in vita- 
min A. Similar high values have bt'en recorded 
for Indian fish liver oils by workers in other 
laboratories. Column 4 of Table I indi- 
cates that the conversion factor 53, used for 
conversion of Carr-Pricc value into Inter- 
national Units per gramme, is justified. The 
average value for vitamin A assayed is of the 
order of 10,000 I.U. per gramme. Hence, mere- 
ly by mixing of the oils, shark liver oil of this 
potency can be placed on the market which 
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STAllSTICAL MF/fHODS IN PLANT AND ANIMAL HRKEDING 


A tiYMWmUM cm the application of Stat- 
istical lut'thods to plant and animal hrenni- 
inp, was lu'ki on tho 2tlth and l]Vlli I)o<*t*ni})i*r 
Id'ik, undc*r tho joint au.’-pics s of tin' Imiiau 
aiul National Acadotnios of Scii‘nc.a‘i\ dunnp. 
tlu'ir annual scsssion at Allahabad. 

Dr. Panst‘ (Indort‘>, who opoiuul the discus 
sion, d(*alt with tlu‘ nnporlanct' of plant hr<‘od- 
inp as a nusins of produemp, hettta- cr<»ps 
v\'lthout tlu‘ nt*(‘d of anv extra ('xpcnciitina^ on 
the part of the cultivator. ( 'onsidi'rahl ‘ prtc- 
jtrt‘ss had inadt^ in the* paid with this 

mcd.hod of iniproviancnt and improved varieti s 
of siiparcaiu\ ric(\ wlnsit and t'otlon were al- 
ready heinp. prown on a fairly larpa* acas ap.«‘ ; 
but the plant hiauaita' had .still to (sjver a wjdt‘ 
tkdd. and in order that 1 k‘ should do his ta.sU 
enicii utly, an inciHsasinp, application of stati.sti- 
cal nictiiods to jilant hreedinp, was t‘S.stmtial. 
Dr, Pansi' them considm‘c*d th(‘ various })roh- 
lenis that a plant hre^ ch*r is confronted with in 
tile initial choits' of suitable matt*rial for .stdec- 
tion» tht‘ process of p.ehs'iion in lluj; mat rial, 
and file inaintiaiancc of improved strains (‘volv- 
ed as a rcssult of sidisdion. H(‘ poinhsi out that 
there were two critts’ia for tlu‘ ('hoiee of mat 
rial suitable for stdeidion, namely, nasin value.*: 
and peiudic variability, lie illuslratisi with 
the help of data from a cotton-hrtssiinp, <‘xp<u*i-' 
rnent earriisl out at Indorca how tht'st* crittu'ia 
eould l)i‘ nusisured and u.smd. 'The superiority 
of thi' prop.eny-rcjw li'chnitiue on ma.s.s s<dec • 
tion was in his view an is*:srmt ially statist ieal 
arpunumt. lie Hum <*xplain<‘d how .statistical 
method <*ould h(‘ profitably tunploycd by the 
plant brcs'din* at tlu‘ (li(T(‘rt*ni stap.cs of his 
work then'hy inciasisinp hi.s chance's of juu’Ces'.s. 

Dr. Suklnltme (l)tdhi) disemssesl the u.se' of 
.statistical rmdhods in the* lUdd of animal hrt'esL 
inp- lie poiuU'd out that animal hnsslinp had 
lapped far htdiind plant hres'dinp in the* use* of 
statistical itudheKis, and illu;:trat(*d, liy nH*ans 
of data of an animal hre*t*dinp iiroject. he»w. 
owiipt to tlu* laek of pi-ope*r planninp and stat - 
istical examination of the* re*sult*: ohtaine*d 
durinp the eovirse e)r tin* pre»ject, it was dis- 
cov(‘re*d, aft(*r a pe*riod of le'ii ye*ars durinp 
whieh ilu* selu‘nu‘ was in pre)p,rtr:s, (hat no 
real imr)rovem(‘nt was achi v<*(l. He <*xplaim'd 
how this (‘on, elusion was e*.stahlislH*d cU'urly by 
a critical t'xaminalion of tin* full rt‘!;uHs t)f 
the scheme^ with tin* he‘lp e)f r.tatis.iical me*- 
thods. While lu* f- It that t*x))<*riin(*ntal l(‘<‘h- 
niques based on statist ie’al prlncinh's Inid a 
more limited scope in animal hr<H*dinp, as cenn- 
pared to {>lant brc‘(‘din/t. lu* emphasi.s(‘d tlu* 
lied for a car(*ful examination of the* i>ro“ 
pr<\ss of an animal bnuHlinp^ propramme from 
the bepinninp by the use* of apjiropriate* .*;tal- 
istical tnethods. 


Dr. Ivamdas i Poona i ponite*d out the* nK‘t(,‘0- 
roiop.ieal a.cjuad m plant hre‘edni|’. ami e*xplain~ 
e*ei how di"(»uj'.ht 1 '. .M* tance* of ei'eip varit'ties 
coulti Itf termed m !',la *: he»U:.e:; und(‘r control- 
led hiumdity anti te'mpeiature*. 

Mr. Ko’.lial e Poona ) discuss tl the slat i.*;t ical 
analy.Mr. of P, d.tfa for otaaminp iidormation 
ed p,e‘m*tic mteTe.-.f uUh tin* illu-.trat ion of fibre 
t'haracte'i’s m tlirce ero.n'.e*:; h twe*cn ('wn. 520, 
Ham amt Malvi rliMins of cothni. He pointed 
out the nee*d of isindotnised re‘phcat d trials 
rip.ht from tin* ! jec.tnninc. of selei’tmn. ()tht‘r~ 
wi.-.e* the* hre‘<*tler is often inish*d into .•.<‘l<*<‘tinp 
rnatc'nal em tin* ha*as of non penetie variation 
ami s-ue’h :.eh*(’tion pro\*<‘ti futile* whe‘n jirtii' nies 
are p.rown frejiu the* ,>,»‘leeh*d plant;.. 

Mr. Kish- n (Pucknow > explained the u.‘;e,‘ of 
tli.senmuiant fum*(ion for {ilanl hrc*e‘iimp. He 
also ern{iha‘;t:.e*d the m*<*d fitr randi »im;:t‘d and 
re‘pln'at d trial;: and ;ma’'ested the u.m* of rnod- 
e*rn meomplt*t.e hhu‘1; d<*Mp.n;. in phuit hi‘e‘e*dinp. 
He* the*n eon;aele‘r* d the* po,s;;ihility of usinp 
;:inular ele.sip.n:; in trials with animal;;, 

Mr, P.okil (Indtire) {‘om-nieT d tln‘ore‘t ic'ally 
the* re‘l:dit»n;:!ni) l)e‘twee*n hybrid vipour and F., 
and F., variance*, *: and pave* tlu'ir < xjH*e*te*d vailue.s 
for a varie'ty of pe‘netic hyp' »{ !ie*;.e*s. ]{i‘fe‘rriup 
to Dr. Pan;;e‘‘:. supj'.e’ t ion that :.t‘h‘ction in F, 
is vvorth e’on;ad<*rmp., In* poiiite'd t>ut that the 
F, mean appeare*d a ;.afe‘ puide* f<»r :.e*U'clion 
pe*n rally <m a<*count of the fact that in none 
of the* peiielie* he* had e’t»n.*ade*rt*e I, a larper 

variaiu’e* m F.. ro;.ulte*tl from a lenver F, me‘an. 

Mr. Saha;:rahuddlm (Indore*) compart'd the 
<*nicit*nci<*:.’ of variou*. incomph'te* hloe’k dtssipn.s 
ap,ain;:t ordinary r.'meionu.se'd block;; with spe- 
e'ial re‘fe‘re‘n(*e* to cedtem hr e*dmp with the* h(*lp 
of dat.'i from a umforimty Inak Ih* .slatcnl 
that his* comdu.*:ion wa;; that the* ;.impk‘ rando- 
mi/.e*d l»k»ck layout was epnte* e*nicient for as 
many a?: 12.5 PU) pre»p.on> pkds eif !> tt> H) f(*et 
kuip pe*r block arram!ed comjiactly. 

Mr. 'Phawani fD<*lhn e‘xplamed tin* principle 
t»f di;.criminanl function and it;; u.’;e* m plant 
;;eje*cf leem He* n‘fe*rre*d to po;.;.ihle* « xte*n.‘:ie>ns of 
the simjik* liiu'ar funtdu ns that have* been 
re‘(’omm<*nd<‘d. 

Amonp ollu'i* ,*;f>e*akers that toeik part in tlu* 
di.‘:cu.‘i.“.ioiu Dr. ( ’handra* t*khar (('alcutt.a ) r.tatcd 
that the* ;;tati*:tical im'lhetd wa*: tin* t>nly lars- 
>;ihk* approach to the .'dndy of Imman pen. tics. 

Mr, Uamiali ((’uttae'k), who snmm <1 up thi* 
di*:cns‘;i<in, ap.reeel with the* vu*w tliat a clo.st* 
Cf' eiperation lu*1wee*n the* lc'e*e{iei* ami the* .‘itati.s- 
tie’ian was nece:;;:ary. *rhe* pieHp'e.s;; alre'ady 
mail * in thi.s dir<*ction wa*;. in Ins eiptnion. .'satis- 
factory, and lie* he>pt*d witli conrnf<*m*e* that stat- 
i.'itical me’thod*; will play an im’re*a;:inp.ly u;a*ful 
rok* in the* work of crop) ami animal imiirove- 
memt in India. 


NEW SCHEMES OF THE COUNCIL OF vSCIKNTlFIC AND INDUSTRIAL 

RESEARCH. INDIA 


A sum of about H.s. 5*5 lakhs has been sanc- 
tioned for eontinuinp the worK on vm ious rc*- 
search sc'hemc'.s in Univt*rsitie.s and Kest*nrcli 
In.stitutions. Some* of the new ; elu'me.s that 
have been sanelioned are, development of hiph 
purity manganese, munufaeture^^ (>f Bci\yUiuni 


and its alkiys, inve;:tip.at ions on rare* earth 
miiu*rals, .study of industrial wa.ste*s as supple- 
mi‘ntal soure(*s of nitre>pt*n and vitamins. in~ 
v<*.sli#4ation.s on mi(’ro«»wave\s fremi e'xtra-te*!!*!- 
torial soiiret's and on Human sfiectra of organic 
compounds, 
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ELECTROLYTIC REACTIONS ON 

POROUS CARBON ANODES-PART I: 

The Preparation of JP-Benzoquinone by 
the Oxidation of Benaene 
P-Benzoquinone is largely used in the dye- 
stuff industry, in the preparation of hydro- 
quinone, and in many processes of synthetic 
organic chemistry. It is mostly prepared by 
the oxidation of aniline by chromic acid. Its 
electrolytic preparation was attempted by Inoue 
and Shikata^ who used lead peroxide as anode, 
and claimed a current efficiency of 81*5 per 
cent. Their results could not be confirmed by 
Seyewetz and Miodon- who obtained under 
identical conditions a current efficiency not 
exceeding 26 per cent. The latter workers 
obtained a current efficiency of 65 per 
cent., using lead peroxide as anode, and a 
bath containing 25 per cent. HySO^, 33 per 
cent. CHnCOOH and 1*5 per cent. PbSO^. The 
method, however, has not found any use in 
industry. 

The advantages of using a thick-walled 
porous carbon tube closed at the bottom as 
anode are the following: — 

(1) It is cheap and chemically inert under 

ordinary current densities. 

(2) Catalytic materials whjch help anodic 

reactions can be easily deposited on 
the pores. 

(3) It can function as a wick for the pas- 

sage of benzene through the pores to 
the active surface of the anode and 
thus eliminate the need for vigorous 
stirring which is essential for high 
yields of p-benzoquinc4ie according to 
Seyewetz, et al. 

Thick-walled porous carbon tubes were 
soaked in solutions having different concentra- 
tions of potassium ferricyanide, taken out from 
the bath and the adhering solution wiped off. 


The tubes were then dried in an oven, and 
used as anodes. The electrolytic bath was 
composed of 2 per cent, sulphuric acid con- 
taining as catalyst, potassium ferricyanide of 
the same concentration as was used for im- 
pregnating the carbon anode. 

Under certain conditions, a current efficiency 
of 51 per cent, in the electrolytic conversion 
of benzene to p-benzoquinone has been ob- 
tained. 

J. C. Ghosh. 

S. K. Bhattacharyya. 

M. S. Muthanna. 

C. R. Mitra. 

Dept, of Pure & Appd. Chemistry, 

Indian Institute of Science, 

Bangalore, 

March 15, 1947. 


1 . Iroue 'c.x\d Shikata, /. C/icm. Ind. Japan, '1921 24 , 
667. 2. Seyewetz and Miodon, BuU. Soc. Ckim., 1923, 
33, 449. 


ELECTROLYTIC REACTIONS ON 
POROUS CARBON ANODES-PART II: 

The Preparation of Chloroben zene from 
Benzene 

Chlorobenzene is now extensively used in in- 
dustries for the manufacture of phenol, aniline, 
D.D.T., etc., and as a solvent. The well-known 
chemical method for the production of chloro- 
benzene is the chlorination of benzene in the 
liquid phase. The reaction is exothermal and 
needs careful control of temperature. 

Researches on electrolytic chlorination of 
benzene have been fairly extensive. The latest 
is that of Croco and Lowyi who obtained With 
vigorous stirring (350 r.p.m.) a current effici- 
ciency of 75 per cent, using graphite anode. 
In our experiments stirring, was" eliminated, 
benzene was made to how through the poreiS 
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of Iht/ aiiodo by ,'’,ra\‘ity and rtn-yt-lod Ihrouy.h 
tlu' ai!odt‘ for inaxiinuni ativanla!'**. ‘I'lii hath 
was t*{»inpo.st‘d of a s(>iutiiai r.i na oc 'tinm a<'t*t io 
aoiti in comasil ratod hydrooldorii* aoitl an<l 
rould bo list'd i’tuil imiously b>r a st rios ot 
oxpiaanunit 

Usiiib iotlino, forrio (dilorido. and fyamiru* 
aoiii as catalysts respect ivtdy. currtMil chicitai- 
citss of aa piM- ctait., OH per ctsd. aiut iU) pta- 
ctait. r{‘Sp(H'tivi‘ly wta’i' <»btaiiH‘d at a current 
density of OdlHO'ainp. ptu' s<iuar(* cm. at HB' t'. 

,1. (blOSH. 

S. K. nUA'rrACllAHVVA. 

M. H. A. ItAo. 

M. S. Moth ANN A. 

H. U. Patna IK. 

Dt'pl. of Ihirt^ K' Ap]Kl. ('hemistry, 

Indian Institutt* of Scicncts 
BanKidor(\ 

March ir>, 1947. 

1 <'roca and Isavv, J'mjfw Ek^i>\'ihrrn 
50,315, 

ELECTROLYTIC REACTIONS ON POR 
OUS CARBON ANODES PART lit: 

The Prc'paration of Ethylene Chlorhydrin 
and Ethylene Glycol from Ethylene 
KTiiYiaiNKCin.oHUvnHiN and t‘thyl(aH‘^;lyrol an‘ 
hirn^idy u.sed as indu.strial solvent:* in tlu‘ drub 
industry. Tlie methods of pn'puration are 
bast'd on the rt'aciion bt'lwt't'u (dhylt'iie and 
hypocldnrous acid formt'd by pa.ssiiut Bast'oii:; 
ehloritu' into watt'r or by the action of boric 
acid on a hyjiochhiritt' solution. As n*r,ards 
their prc'paration by t'h'clrocht'mical niethods. 
only three ri'fertMU’es could h(‘ iiat't'd.’ 

It hu.s been found that tdhylent on tdt'etro- 
lytic oxidatitm on a porous carhtm as 

anode in an idetdrolytie bath of sodium chlo- 
ride, |)roduci'.s hotii chlorhydrin anti pdycol > 
the yield of each dept'iulinp; on (Nxpt'rimt'nial 
eotuiUions, For t'xampk', workinp, with a solu- 
tion containing 10 pt'r cent, sodium ehloritU* 
at a (low ralt' of ethyh'nt' of 57 c.t . pt*r hour 
per SCI. cm. of anode surfaet*, and a eurrtmt 
density of 0d)B3 amp. pt'r stp eni„ (he (airnsit 
(drieit'iuyv eaUndated on tlu' ba.sis of t'lhyltau'- 
c'hlorhycirin ha.s bts*n found to l)<‘ 91 ptn* rent, 
at DC. anti M per ctml. at 91'* C.; and ts'iL 
culaltMl on tlu' basis of idycnl ha.: Ihmui found 

undt'r identical eontlilions to lu' 5*4 per ctaii. 
at DC. and Kef) per cent, at 9DC. 'riu' rt‘- 
actions may be represcnlt’d as fodtiw:: - 
L cn. ; ('ll. d CH 1 Cl (’UyOnudld'l I 3c 
2. CHo: t'H- 12 011 t ! IloOHC 1 !;.0 11 1 2r. 

J, C. (Iut>su. 

S. K. Buattacuauyya, 

M. S. Mutuanna. 

A. I). Patankau. 

l)t‘pt. of Pure & Appel. Chennistry, 

Indian In.stitute of Science. 

Bamtalore, 

March 15, 1947. 


1910, 140, H:U ; fCS'./h, lillH, 125, 3015; 
asj\, 1019. 1, 308, 797. 
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ELECTROLYTIC REACTIONS ON POR- 
OUS CA KHON A NOD ES. PART IV: 
I^rep.iration of Chloral from Alcohol 

C'ln.oKAi, i,-: lunv an important intermediate' in 
tiu' inaimf.ud art* of D.D/r. Chloral aleoholatc 
t'hlaiiu'd by the n*actiou of tiry ehloriiu' with 
dry ale(»hol v.\ eonv(‘rt<‘d into ehloral by sul- 
pliiiru* aeni. Koi<i/umi* ha.-: utjm* *;omc' work 
on the <‘lert I'olyt ie pr«‘p;ii*at ion of ehlor.'d. 

In <»ur t'xperiniejit •; tin* b.-iUi wa*. eompost'd 
of .a (’oncent rail'd aolution of sodium t'fdoride 
in a eopper vtssiu*! wlneli aett'd a:; a eathodc. 
A:: the aleobol w;c. gradually inlrotUtct'd into 
tin* anode cmnpartnn*nt tlirounh the poroius 
t'.'irbon anc)d(* d reatied iici'ordinp. to tin* t'tinu" 
lion :• - 

CH^t* n.n )} I f .H (‘I t '( '1 ,( • ti( i i r, HCl 

d'ht* experinn'nis were ('arru-d tad ;d 100“ C. 
*;o that the ehloi'al formed tiirdilhti op imnit'- 
diatt'ly anti wa:: tliert'by rt*m<jvt*tl frtan furtlit'r 
anodit' att.ack. It w.as inuiul, that lH‘:;id(\s ehlt)» 
r.'il and ehioral alctdnd.'de, other pioducts like 
monoeldoraeet le acitl, t'thyl act't.dta, mono- 
chltaa jact‘taldt*hydt* bytlrate:; aiul .aleoholatc 
W(‘rt' obtidm'd as by- jiroduets the yit'lds de- 
pt'iniinr, on t'X perinn*ntal eonddiom.. 

Working with i\ :.;dura(<*d .’adution o*' sodium 
ehioride maint;tim*d at .a tt'inperaturt of I00''C., 
,at a eurrt*nt dt'n.sdy of (bO-l .amp./.'itf. t'ln. and 
usin/t porouj: t'arlion imprt*e,natt‘(i wltli frf) per 
(‘t‘nt. by woirJd of t'yanutar aeiti, tlu* current 
oihciency c.*dculatt*tl on tin* basir; of chloral ha.s 
l)ct‘n found to lu* 3B"l pt'r ct*nt. 

J, (', (burai. 

.S. K. BlIAT'rACIlAHYYA. 

I\|, S, Mutuanna. 

K, K. PAHIKU. 

Dept, of Purt* iK' Appti. (On'inistry, 

Iinlian Instiiutt' of Scn'uct*. 

Banr.alon*. 

Marrh P>, PDV, 


1. Keiti/und, J/tv/;, Ab*'/c, BH'5, 8, 155. 

NOTE ON THE ESTIMATION OF 
CHHOMIUM IN CHROMITE ORES 

(’UKOMUiM i:: r,i'u<*rally t':.timat<*d m chromite 
oi’t's by fusing (In* chronutt* with sotlium per- 
oxidt' in a nickel or a porct*kitn erueiblc. 
Ordinarily a niekf'l erueible ean stand iDO pc‘y~ 
oxidt* fu.'iions wbili* ,*.omt* of tin* p'>rcel.*dn cm- 
eibit'.*: coultl bartily .•d.antl two furdoiis. Added 
tt) this, tin* nicki'l peroxnh* formt'd during 
fusion n'tiuirt*;; long, lualing. lu*fort* it is com- 
ph'lt'Iy tli.ssoIvtHl in .‘.uli»huru‘ at'uk 'Tin* ehief 
eon.':titu(*nt tliat has to lu* analy.st'd in the 
t'hromile oia* i:; tin* chromium tnadt' (('ToO-t); 
sonu‘tinu*.s iron oxith* (Ft*. .Op is also wanted. 
Silica is rart'ly rt*tiuirt*tl. In vu'w of the 
scarcity and higli co.st of tlu* uicktd crucibles, 
tlu* following simple nn'llmd lia.s Ihh'u stand- 
ardist'd employing ;i glas.*'. Itsst tul>e for the 
jH*roxid(' fission. 

Sodium peroxitU* (1-2 g. ) i:; introduced into 
U dry stout-walled test tube aud tlnely divided 
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chromite ore (0- 1-0*2 g.) is weighed in a 
narrow glass tube (4 mm. dia.) and introduced 
into the test tube taking care that the chromite 
does not stick to the sides of the test tube. A 
further quantity of sodium peroxide (1-2 g.) 
is added to the test tube, and the contents well 
mixed by gentle rotation of the test tube. 
After mixing, the contents aie covered with 
a layer of sodium peroxide and gentl;^- heated 
over the flame to melt the peroxide. The per- 
oxide is maintained in the molten condition for 
15 minutes with occasional shaking and then 
the contents allowed to solidify. The hot test 
tube is introduced into a tall beaker contain- 
ing a drop of water when the test tube deve- 
lops cracks. After cooling, the mass is extract- 
ed with cold water, boiled to expel dissolved 
oxygen and acidified with sulphuric acid and 
the chromate estimated in the usual manner. 

The following table gives the results of ana- 
lysis by the two methods. 



Nickel Crucible 
Fusion 

Test tube Fusion 

Sample I 

Ci'aOs “ 44*50 

44*54 


I CoOn - 

- 40*29 

40*18 

Sample 1 1 

CroOa - 47*75 

47*62 

Sample HI 

(.r203 — 

- 47* -8 

47*85 


Iron is usually estimated by filtering the 
feiTic hydroxide from the aqueous solu- 
tion of the fusion mixture. But this method 
is usually tedious and requires a very 
thorough washing of the ferDc hydroxide. 
Even after 5-6 washings with hot water, 
the ferric hydroxide retains a small quantity 
of sodium chromate. The following simplified 
method gives very good results and saves a 
good deal of time. The aqueous solution of the 
fusion mixture is acidified with sulphuric acid 
and diluted to 200 c.c. A portion of the solu- 
tion (50 c.c.) is subjected to reduction in a 
Jones reductor when the dichromate is reduced 
to chromium sulphate and the ferric to ferrous 
sulphate. The reduced solution is titrated 
against potassium permanganate and the iron 
contents calculated. The iron values for sam- 
ple I are also given in the table. 

The following are the advantages of the pre- 
sent method over those that are described in 
the literature. 

(1) The use of nickel crucible is avoided. 

(2) The separation of ferric hydroxide is 

altogether eliminated. 

(3) The method saves time. 

(4) The process of fusion can be watched 

since it takes place in the glass test 
tube. 

This method cannot be employed when silica 
has to be estimated in the chromite. 

The authors wish to express their thanks to 
Sir J. C. Ghosh, Kt., d.sc., f.n.x., for his keen 
interest in the work. 

Dept, of General Chemistry, U. Sanjiv. 
Indian Institute of Science, M. R. A. Rao. 
Bangalore, 

March 15, 1947. 


EXTRACT OF B700D LAC AS A 
SUPPLEMENTAL NUTRIENT FOR THE 
PRODUCTION OF ANTIBIOTICS 

These studies have been inspired by the find- 
ing that corn steep liquor^^ speeds up the for- 
mation and enhances the yield of penicillin and 
that organic complexes are essential for step- 
ping up the formation of steptomycin. Waks- 
man- has found that an ‘'activity factor” is 
essential for the formation of the antibiotic; 
this factor can be synthesised by Streptomyces 
griseus but its addition favours the rapid pro- 
duction of the antibiotic. 

Extracts of brood lac, which could easily be 
made available in abundant quantities, have 
been found to constitute a rich source not only 
the complex organic compounds but also a 
good source of the members of the B-complex. 
The overall growth-promoting potency of these 
extracts has been microbiologically assayed by 
Mande, Mistry and Sreenivasaya.*^ It was, 
therefore, of interest to determine the overall 
efficiency of this extract as a fortifying supple- 
ment for increasing the rate of formation and 
the yield of penicillin and streptomycin by 
their respective micro-organisms. 

Experiments on the formation of penicillin 
were carried with a medium which was com- 
posed as follows : — Sucrose 4 gms.; NaNOo 
0*3 gm.; KH,>PO^ 0*1 gm.; MgSO, 7H.>6 
0*05 gm.; FeSO^ 0*001 gm.; KCl 0*‘05 gm.; 
Distilled water 50 c.c.; pH 6*8. 

Aliquots of this medium (2*5 c.c..) were 
fortified with graded dosages of the brood lac 
extract (dosages based on the nitrogen content 
of the extract) and the total volume made up 
in each case to 5 ml. with distilled water. The 
medium was sterilised twice at 10 lbs. for 
30 minutes and inoculated with a 1 ml. spore 
suspension in normal saline of P. notatum 
N.C.T.C. 1540 and incubated at 28“ C. for seven 
days. Other experimental details have been 
described at length in our previous communi- 
cations.^i After the period of incubation, the 
cylinder-plate assay was carried out against a 
24-hour old broth culture of Staph, aureus 
N.C.T.C. 2150 and the results are shown in the 
table below. 

The results given in Table I show (1) that 
the growth of the fungus is proportional to the 
added amount of the supplemented lac extract; 

(2) at higher levels of the supplement an 
earlier sporulation of the fungus is included; 

(3) At 0*2 and 0*4 MgN levels there is a four- 
fold increase in the yield of penicillin as com- 
pared with the yield obtained with the un- 
supplemented basal medium; (4) higher con- 
centrations of the supplement tend to lower the 
yield of penicillin apparently due to a toxic 
factor which becomes effective at higher levels 
of the supplement. This toxic effect has been 
of the supplement. This toxic effect has also 
been observed by Mande, Mistry and Sreeni- 
vasaya in the course of their studies. 

The brood lac extract was supplemented to 
the basal medium used for the production of 
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Taiilk I 


Hasai mciliunii 
no suppli‘n ent 


Total '■olids per 5 ml. 0,(1 
Kate of grow ih +1 

Sporulation *lth day , 

Initial pll (i-H 

pH jftrr 7 days of f- rnien- 
laticwn 6'2“(l*i 

Activity again^it AV /.V/. tu/>rus 
expressed in Oxfoid units 
ml. :m) 


I'otal solids per ml. 

Rate of growth 
Sporulation 
Initial plf 

pH after 7 days of fermentiP iou 
Activity against //, ///v ex- 

pressed in s<i, mm. 


Ih'^A 1 

m<‘ hnn i 
1 0“2m!N/:> * 

ml. 

Ihe-al 
ni»‘» ium 
i 0*4n*gN/5 
u I. 

Ihi'^al nu'dimu 

1 0-8m;'N,'5 ml. 

I j 

! B.i -..d me ilium 

J } O'Km 'N /a ml. ■ 

I'las.a inctljuui 
f l-OmoN/e ml 

4 mg 

8 ujg 
i t i i 

l:'. m-. 1 

i 1 ( 1 1 1 

1 

18 me. 1 

1 1 { ( 1 I* 

20 

till' [ i 

f t r 

3rd day 
(P8 

tilt 

3rd day 

8*8 

2ad day j 

8-H ! 

2nd d.»v ^ 

8-8 1 

Ill'll 

2tti| day 

8 ' 8 

(P4 — 8-8 

8-2-6-.1 

8*0— 8-2 i 

1 8-0 8-2 

8-0 (i-: 

11-0 

ll-O 

0*5 

! 

; 9-2 ; 

8*2 


'pAm.K 11 



Basal 

medium—* no 
?'U[)rlem<!Ut 

Basal 

Medium 

1 0*2mgM I 

Uasal 

Mrdium 

|0-4m',N 

Basal 

M»'dlum 

{(l-dm/.X 

Has.d 

M edium 
( 0-H m.;N 

.a L 1 

4 mg /5 u 1. 

1 a. I- 

H mg /.5 !ul. 
t t i 

12 mg./T> ml. 

1 i 1 

I8mg./5 ml. 
fill* 

"t' r 1 

5th day 

7-0 

10-2 

1 r 1 

4th day 

7-0 

0“H 

1 I 1 

7-0 

3rd day 

7-0 

; O'H 

7-0 

10*4 

418 

418 

401 

1 52H 

nw 


the Streptomycin from Aciinomyces yriac.us. 
The composition of the basal medium is as 
follows: “—Glucose 1*0 g^m.; NaCl O-T) Ca- 

sein hydrolysate 7 '32 ml. (HO mg, of total N); 
K..HPO, ()•! gm,; Di.stilled water 50 ml.; 
pH 7-0. 

This basal medium was tr(mU‘d with gradi'd 
doses of the extratd (ort nitrogen content of tlu^ 
extract). The total volumt' of the medium was 
made up to 5 ml. witli distilled whUt, 

A uniform sii.spension of tlu' s|)(>ie.s of /leU- 
nomyccs yrineus in normal saiitu* (1 mi.) was 
inoculated into tin* medium previously steriliK- 
ed twice at 10 lbs.— -30 minutes. AfUa* sev<'n 
days of incubation at 28“ C., a “cylinder-plaU*'* 
assay was carried against B, mbtilU to deha*- 
mine the activity. The results aia^ tal)ulated 
in Table II. 

It will be seen from Table U that tliei-e is 
little dilference in rate of growth. Hut the day 
of sporulation shifts a day earlier in castes 
which have received higher levels of the sui)- 
plement. The rise in pH is marked through- 
out. The increase in antibiotic activity ov(u- 
the unsupplemented control is 50 per cent. 

Attempts at a further purification of the 
brood lac extx'act, with a view to concentratt' 
the active factor, arc under progress. 

We wish to thank Sir J. C. Ghosh for his 


keen iut<'n\st in tU<‘ c<>urr:c of tlu n<* invi^stiga- 
tions. 

H. Ham Mouan. 

M. Shkknivasaya. 

S<s*tmu of Keriuoutation 'Pcchuoloi’y, 

Indian In.stitutt* of Sc’itau’.', 

Hangahu'cs 

Hk lOdV. 

1. Moyvr, A, ). .uul (‘ny,hdk K. n., anJ 

AV/C.O, llM*k 22* r>hH. 2. S.ilmaa A. \V,iK;*nK*a. /‘ay. 

Set. of /ijii. ofhi ,1/a/., UPM, SS, dtHH). 3. 

Mamie', M’uuty and Sirrnt v,o*ava, 4. 

Kunu'h.mth.i Kao, T, N,, K un Mohain R, .uul Sjcune 
vaNaya, M., Stt, inti* AVv., 1015,4, 7.S 78. 

A NOTE ON THE OCCURRENCE OF 
NORITE IN JUBBULPORE 

Tin*; author lan'ordr; Ihmh^ the* di.sccw(*ry of a 
new rock norih* from Jubhulptaa* ari*a (C.P.) 
by him. Norite.s occur on the* north-c*ast side 
of Jubbnlport* Canit. forming .strips of black 
mass(*s running N.E.~S.W. From tlu*ir appear- 
an(*e in handspe(‘iint*n ih(*y lcK>k likt* gabbros 
but their petrological analy,*u.s cl(*arly proves 
beyond doubt tin ir norilir nature. 
Mineralogically tht*y c*ontain - 
PlagioclascH (I,abradorite and Andesine) up- 
to the extent of 40*80 per cent. These mine- 
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rals occur in polysynthetically twinned crystals 
with an extinction angle varying from 25° to 
36° and 2 V =: 86° for andesine and 78° for 
labradorite. Andesine is optically negative and 
labradorite positive. 

Rhombic Pyroxenes (Hypersthene and En- 
statite) upto 34 per cent. These minerals have 
straight extinction, good cleavage. Hyper- 
sthene shows marked pleochroism. The 2 V 
for Hypersthene = 86° and it is optically nega- 
tive. Enstatite is optically positive. The pleo- 
chroic formula for Hypersthene is : X = red- 
dish; Y = pale yellow; Z = pale green. 

Monoclinic Pyroxenes (Diallage mostly) be- 
low 20 per cent, with its usual characters. 

Other minerals are biotite, magnetite and a 
few more accessories. Their chemical analysis 
reveals the following points : — 

Chemical Analysis of the Rock 


SiOo . . 

50-30® 

MgO 

.. 8-74%> 

AI 263 .. 

18-32% 

CaO 

.. 9-37% 

• • 

2-76% 

Na-,0 

.. 1 - 86 % 

FeO .. 

5-56% 

1 KoO 

.. 1-90% 

Ti 02 .. 

trace 

1 W'ater 

.. 1-24% 


Megascopically they are more or less coarse- 
grained granular, hypidiomorphic and black 
coloured. Sp. gr. varies from 2-93 to 3*1. 


Geological Laboratories, 

Benares Hindu University, R. C. Sinha. 

December 14, 1945. 


TRACHYBASALTS FROM THE CUDDU- 
PAH TRAPS (PRE-CAMBRIAN) 

During the course of a detailed investigation 
of the igneous rocks associated with the Cud- 
dupah sediments, a portion of which has al- 
ready been published by the author,^ an inter- 
esting variety of rock has been discovered 
near Royalcheruvu (Ananthapur District) 
which on examination shows extremely well- 
developed fiuidal texture of microlites of fel- 



FIG. 1 X 45. Trachybasalt showing fluidal texture, 
spar (vide Fig. 1). Such a rock with a defi- 
nite trachytic texture had not been noticed so 


far from among the basic volcanic rocks of 
Cuddupah. 

The sp. gr. of the rock is 2-9, rather much 
higher than the ordinary trachytes which usual- 
ly show an average sp. gr. of 2-6. The rock 
is greenish grey in colour with a typical apha- 
nitic appearance. Under the microscope it 
shows a colourless glassy groundmass with 
numerous microlites of felspar arranged in 
typical trachytic manner. Some of these show 
straight extinction and are, therefore, oligo- 
clase microlites; while others, which are un- 
twinned are orthoclase microlites. There are 
numerous colourless granules of augite, oliv- 
ine and cubes of magnetite. A few corroded 
microphenocrysts of felspar with numerous in- 
clusions have also been noticed. Though the 
texture is typically trachytic the rock is term- 
ed a trachybasalt on account of its high sp. gr. 
value and the basic character of the felspar 
microlites. On comparison, it is found to be 
almost similar to the mugearites described by 
Harker^ from the Skye islands, and the trachy- 
basalts described by W. Cambell Smiths from 
Kenya colony. The rock is being chemically 
analysed and the details will be published 
shortly. 

Department of Geology, 

Central College, M. R. Srinivasa Rao. 

Bangalore, 

March 11, 1947. 


1. Siinivasa Rao, M. R., “ The compo4te .sill of 
Jutoor, Cuddupah fornuations Mys, Uni. Jonrls 1945, 
6 , 4 7. 2. Barker, A., Tertiary Igneous Rocks of Skye ^ 

1.404, 264. 3. Cambell Smith, W., “Trachytes and 
Phonolites -from Kenya Colony.” Q./.G.S,, 19^1,87, 
253. 


ELASTIC CONSTANTS OF ALUMS AND 
MIXED ALUMS 

The elastic constants of potassium alum, chro- 
mium alum and mixed alums of both of these 
of varying compositions by weight have been 
determined by using the wedge method deve- 
loped in this laboratory. 

Suitable single crystals have been grown 
from solutions and they all belong to the cubic 
system. 100, 110, and 111 sections of about 
1 mm. thick are cut and ground ; and frequen- 
cies ranging from 1 to 10 megacycles have been 
employed. 

The following values for C^, Ci.„ C^^ in 
units of 1011 dynes/cm.- are obtained in each 
case. Densities are determined by the author 


1 No 

Substance 

Percentage 
in gm. of 
pot. alum. 

<u > 

Q S 

! c,i 

Cia 

1 

C44 

ll 

Potassium alum. 

100 

1-760 

2-56 

1*07 

0-86 

2 

Mixed alum. .. 

86-5 

1-772 

2-52 

1*05 

0-81 

3 

Do. 

60 

1-796 

2-47 

i -01 

0-78 

4 

Do. ..1 

54*5 

1-802 

2-44 

1-00 

0-78 

5 

Chromium alum 

0 

1-846 

2-37 

0*93 

0-77 
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and coniposit ions ol' tho niiix<‘d ainins ari‘ dtHiiu* 
ed from tlu* liiusir law of donsitit's for isoitior- 
phic rr.Ystals. 

In tlH‘ liii‘ralur(‘. valuos of i\.,, and 

are availahlo fi’otu Voijd’s’ work on potassitun 
aluiu ; anti ii\ llu‘ ahovo units tluw ar.* rt‘s- 
IHH'tivt'ly 2-43, I d)()9, and 0*843. I'oinparinp. 
well with lht‘ rt'.suUs of thr pro.sont irivs stipa- 
lion. 

Dnpartnicnt of Phys.irs, 

Andhra University, 

Waltair, H. V. (J. Sundaha ItAo. 

Februanj 23. 104?. 

1. Voipt, W., t/i *//;// i.’fV Xih'/if'f, /i/c’ff, lOlS'iy 1 1 fit, I. 
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BLOOD GROUPS OF PUNJABIES AND 
MALDIVIANS 

OpPORTUNtTY was alTordtsl durinp; tlu‘ war to 
examine the blood prtnip:; of 2.300 Pimjahit's. at 
the hM.IL, Rawalpindi, and of 211 Maldivians 
«it Addu Atoll. 

This Atoll is tlu' southtM'innosi of tlu‘ Maidive 
li^roup of islands v'uid tiie inhabitants an^ Sinplia- 
lose in origin. A eonsid(*rabh‘ inbretslinp. 
has bt't'n poinp on for a ft'W t'einurit'.s 
and the total population is hss than 2.t)00. 
'rherefore 211 pi'rsons wt‘rt‘ eonsidtsasi to I)(‘ 
fairly rt'prt'st'uiative random sample. 

Vinct'nt’s teehniciiu' was folUvwed to (Itder- 
minc the /groups, d'he fretiiunu'y distribution 
of dilTi'rent p:roups was as ftdlows :• 


Punjuhic.s 

Maldivians 


() 

A 

h j Ah 

j A.Ml 1 ,iti o 

3-1*8 

2-1*3 

33*3 1 7*-l 

0*7 

38 *3 

17-3 

21*8! 2*1 

1 

0*8 


Field Typdus Researeh Dolt., S. L. 

GIIQ. Med. Researeh ( Irpauisalion, 
Jubbulporc, 

Fclmiarn 17, 1047. 


TURBIDITY TEMPERATURE OF OILS 
AS DETERMINED BY BELLIER’ $ 
TEST AND ITS SIGNIFICANCE AS AN 
ANALYTICAL CONSTANT 

Tun solubility t)f oils in various .st)lvi*nt.s is a 
constant, depending on the naturt' of tht‘ ply- 
ccrides composing? tlu' oil. In tiu* Valenta t(‘st. 
acatic acid is uscxl as a solvent. Kryta* and 
Weston* found that a mixture of (Siual vedumes 
of 92 per cent, ethyl aleoliol and pun‘ amyl 
alcohol can also be .satisfactorily lanploytal as 
a solvent for turbidity value. This turbidity 
value is the temperature at which tlu* solution 
of oil in the solvent .sliows th(‘ lirst sipns of 
turbidity on coolinp. 

There are two factors which, if jiot allowed 
for, entirely de.stroy the I'cliability of tin* e.sti- 
mation of solubility in the .solvents. One is 
free fatty acids which lower the turbidity tem- 
perature, increasing the .solubility of the oils. 


Thf tdhor e. ruoir.t uit*, whu’h raiso:; tlu^ turbid- 
ity tonipi 'ratui'.'. dorrraMup. tin* .‘udubdity. fri 
thr \‘ah‘!:ta tort jirtlnuniary < iporal ion.s, viz. 
slantlai'tii/at ion of the .‘.ohasitN, {iroparation of 
tfds, I'orroot It *n.*; fit!' fro.- aenldy, moisture* and 
aoe‘tio aeul, ote., havo. Ihorotttro, t<> isirried 
t>Ut 

In tho case* of s<»ap atui oomiu«‘ia*ial fatty acid 
amdysis th • onpanal idyooruh's are not avail- 
abU* and, thorotttro, I'l vor aisd Woston’’ inv(*sti- 
natt‘d the turliulity tonuuaatur- s obtained with 
tho nns(‘d fatty aaids ( liomsol ves with various 
solvtnits and pr<tpos(‘d ae tu* ac’id of 90 |)er 
{•out, r4rt‘iirJh as tho m<».*it suit.ablf* ?.olv<*nt for 
tho purposo aiai rdaiuiarelt/od as in tho t;st for 
oils, ai'am.’.t puro olc'it’ at*hl, '{'ho pro.sonce of 
small amounts of mid eomi)os<‘d jd.veoritU's in 
Uio miKod fatty aeuis. raise*.*-, tho turlndity tem- 
poralurt* oonsid<‘rahly ; it i;., ih(*roforo, i*ss(‘n- 
tial that a e(»inplt‘t(* .’.aitouPioation n: olitained 
bt‘foi't‘ th • t(*s( 1 ,-. luatlt', and tju* mi.Ktsl fatty 
aouls fiaun. r;oap or a:; ohtanu‘il eoninu'reiatly, 
r.houltl prottM‘ably b • ro.*;ap< nnhod py aU'oholic 
fiotash. 'rinsso authors ha\’j‘ .’aip.iO'stod that in 
addition to its vaino in tin* analssis of .‘loap and 
of eommts'eial fatty acid :, tho t st may be ap- 
pliod to oil analysi;.. t! ha:; the* advan'tap.e that 
no c’orrei’tiou for aridity i.*; n(H*(‘:;s.'U'y as in the 
{’a;:e of ops, .'\ furtht'r afivantap.e otT(*red l)y 
thi;: method is that tho rosult is not inihieneed 
hy tin* pr(*.sonr(* of luoistur* in tho oil or in the 
aoid as in tlu* easo of tin* turlndity lest with 
the oil (Yahnita tt*st;, 

The* turbidity temp raturt* as dotornhu(‘d by 
Hellier’;; tisst i:: also Isr.otl on tho .soluliility 
faedor of tlu* inis«*<{ fatly ai’id.s of tlu* oils in 
70 p(‘rront. alcohol mul<*r pu’o.st'ribod (*ondition.s 
and is eliaraetori.*;! le of a partieukir oil, 'fhe 
te'sl was sub;;»'quont ly modified by Mansft'ld, 
AIde*r ami Fran/, and oMammod by Kver.s*^ who 
found tlu* nuHlith'atioii .‘,at isfaetory. Kryor and 
Weston al.ro eonth'ined this m th ir own (*xpt‘ri- 
eiu*<* aiul has do.*:enhod it in tlu*ir I'crlmical 
IhimUxHik oj Oil::. Fair, end Wo.rr;,* (Vol, I!, 
j>. 140). 3'hi,‘; nuKhfiod t(*.'.t ha,*; b«*<*n us d by 

tlu* writi'r for Judp.nip. tlu* purity (»f oils atid 
hai: lu‘(*u found .’;unpio. ra|ml and fairly aci’U- 
ra((‘ for routino aualyias as compared to the 
Valenta te;;!. 'flu* resttlts an* not atfeett*d by 
the pr<*sejU'.* of moisture in tlu* oil and no cor- 
r(*etion.“: for fret* acidity, eh*., art* rt*t|uired as 
in the Vah*n1a t .‘;1. M<u-i‘ovt*r, it ran he* rt»n- 
vt*ni(‘n11y u.st'd in tlu* analysis of .soap and 
eomnu*rt‘iaI fatty at'id:: and at.so for tU*tt*nniu- 
ing tlu* pt*rt*<*nt;nu*s of twt^ nuxt*d oils, if the 
rangf* lu*1,wt*t*n tin* turbidity h*mr)eratur<*s of 
tlu\*u‘ two oils i.*: fairly with*. grotmdnut 

oil and stssanu* oil, almond oil and .‘;e.‘;amc‘ oil, 
t‘te. Otlu*i* work rs‘ havo al::o suri't'ssfully 
used tlu* same tt‘st for «lftt*rmining. aduUeralitin 
of g.roundnut oil in some otlibh* oil;; and also 
siu 9 tt‘sted its analylit'al importanet*. Ht*si(Uss, 
tlu* turbidity tt*mp<‘ratur(*s oblairu‘d with fatty 
aritls hy tlu* int*thod tif I‘’ryt*r and Wtsston are 
di(Tt‘r<‘nt from Ihos* for tlu* rt*spertivt* oils, 
di*jH'nding on tlu* dilTt‘rt‘ma* in tlu* solubility 
of the r,lye<‘rid(*s of t!i * oil anti its fatty acids 
in tlu* sanu* solvi‘nt. If tlu* B(‘lli(*r's tt\st is 
(*mpIoy(*d for th * .*;anu* I'lurpo.st*, tlu* turbidity 
U‘mpi*ralur(‘.s obtained with oils and tlu'ir 
mixed fatty acids are nearly identical a.s the 
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glycerine that is split up from the glyceride has 
been found to exert no appreciable effect on 
the turbidity temperature. This is evident from 
the identical turbidity temperatures of fatty 
acids and glycerine (as in the case of oil) and 
prepared fatty acids alone (fatty acids prepar- 
ed from the respective oils, vide Table III). 
Again, uniformity of solvent, viz., 70 per cent, 
alcohol, is maintained as regards analysis of 
oils, soaps and fatty acids. In the Bellier’s 
test 1 c.c. of commercial acids or those split 
up from soap is boiled with alcoholic potash, 
treated with acetic acid and the tubidity tem- 
perature is then determined. This treatment 
with potash in the test itself has the advantage 
that it ensures complete saponification of the ' 
unchanged glycerides, if any, present in the 
soap ; and, therefore, separate treatment with 
potash is not necessary as in the case of 
Fryer and Weston method for fatty acids and 
soap analysis as mentioned above. 

Turbidity temperatures of some common oils 
and fatty acids split up from oils have been 
observed for a number of samples of the same 
oil. This temperature has been found to be 
nearly constant for an oil. However, after 
examining a large number of commercial oils, 
it has been found that it varies within two 
degrees for some of the samples of the same 
oil. But it is more specific than other analyti- 
cal constants, such as saponification value, 
iodine value, etc., which have a comparatively 
wide range. Turbidity temperatures as record- 
ed by other workers differ; but the difference 
is likely due to variations in the composition 
of different mixed fatty acids in oils of different 
climatic regions. The margin of difference, 
however, is not so great as irt the case of other 
analytical constants. 

Table I 

Turbidity Temperatures and Butyro- 
Refractometer Readings 


Oil 

T.T. in ®C. 

B.R.R. at40"C. 

Almond 

1— 2 

57-0 

Olive 

13-14 

65-4 

Coconut 

12-13 

36-5 

Safflower 

12-14 

66-1) 

Nigerseed 

22-5-25 

G3-0 

Rape 

22 

59-5 

Cotton-seed 

21 

58-5 

Castor 

— 5-0 

69-0 

Maize 

21-0 

59-5 

Arachis 

38—38-5 

55-5 


The turbidity temperature . together with 
B.R. reading enables the chemist to judge fair- 
ly easily the purity of the oil. In the case of 
almond oil which is rather costly, the adultera- 
tion. with olive, sesame or arachis oil can be 
readily detected and even ascertained as 5 to 
TD per cent, of any of the adulterants raises 
its turbidity temperature by 6®-15° C. 

The turbidity temperatures of oils and the 
corresponding mixed fatty acids split up from 
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these oils and also turbidity temperatures of 
mixtures of two oils and the corresponding 
fatty acids prepared separately from these mix- 
tures are nearly identical; as it has been found 
that the presence or absence of glycerine in 
the test has practically no effect on the turbid- 
ity temperature, which is, therefore, character- 
istic of free fatty acids present in the solution. 

Table II 


Oil 

T.T. 

Almond 





1-2 

, , 

H- 

f>/, 

Olive 


6-0 



10 % 



8-0 

3 3 

+ 

5% 

Sesame 


6-5 

,, 

4 

10% 



8-5 


+ 

5% 

Arachis 


11-0 

]> 

-1- 

10% 

»> 


15-0 


Table III 


Oils 

T.T. of oils 

'r.T. of 
fatty acids 

Groundnut 

38-38-5 

38-5 

Sesam e 

15-16 

16-5 

Coconut 

12-13 

13-0 

Almond 

1-2 

1-0 

Olive 

J3-14 

u-o 

Groundnut 50%). 

Sesame ,, J 

Groundnut 30% ) 

30 -f) 

24-5 

30 -fi 

2.1 -0 

Sesame 70 %j 

Groundnut 50% ) 

Coconut * 1 

3()-6 

30-5 

Groundnut 80% j 

Coconut 20 %J 

36-5 

3e-() 

Groundnut 50% j 

Almond ,, j 

Groundnut 50%) 

Olive ,, i 

30-5 

30 -0 

30-0 , 

31 -0 


When the test is employed for a mixture of 
two oils the turbidity temperature of the mix- 
ture will be predominantly influenced by the 
oil which has a higher turbidity temperature. 
This is evident in the case of groundnut oil 
when it is adulterated with oilier oils such, as 
almond, olive, sesame, nigerseed, coconut, 
safflower, etc. A series of experiments wore 
carried out by taking pure samples of the 
above oils and mixing them with pure ground- 
nut oil in definite percentages and determining 
the turbidity temperatures of the corresponding 
mixtures. These results have been tabulated 
below with the B.R. reading of pure oils. 

A chart of the above results, if plotted, 
enables the analyst to determine the percentage 
of adulteration with groundnut oil in various 
oils nearly accurately. The procedure can be 
conveniently followed in the case of other oils 
by plotting stich charts of turbidity tempera- 
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Taih.k IV 


Per cciit. of f Ji<itjndn»xt oil 
II. K. KexuUjTig .. r>5*6 


T.T. 


F*ar€ oil, 38-— 3B*5 

Gr, IO‘V> 

„ 20\V» 

30% 
n 40% 

„ 150^0 

„ eo% 

70% 

,, 80^', 

„ 00 % 


'rur! iilitv trjixper.iun t* ..t tlir t.il mi’cturr ti nog Uu* percrjxta|,e cf 

fjoun inuf oil in l oinm i A .in. I thr oil m -ntiiinct} beOur to make 

up iho b.il.uuo* 




.S-CHown 

Alinood 

( dive 

HK. 3r)-r> 

U!<R. 83 *0 , 

HKK. 99 *9 

HR. 57*9 1 

H.R.R. 55* 

; 

i 12—13 

! 

22*5 — 25 i 

13 M 

1 2 

UP- 14 

hPO 

28-9 

IH*.S 

1.5*9 

17*5 

21-0 

2s*n 

*»<f> . 

20*9 

21*9 

21-0 

29-"» 

27*9 

25*9 

24*9 

27-r> 

1 31*9 

3“*9 

2H-0 

27*9 

39 -A i 

1 32*5 ' 

32*9 

39*5 

39-0 

31! -5 

34*9 ; 

3.3* .7 

32*5 

32*0 

1 34 -b 


3.>*0 

j 34*5 

34*0 

! 3G.r> 

1 39*5 

39*5 

) 39*9 

3ft*(! 

1 37*5 

37*5 

1 

37*i» 

^ 37*5 

37*5 


lures of any two oils niixcci in detinile propor- 
tion. 

Department of Ciicmistry, 

M.T.B. Collette, C. M. Dksm. 

Surat, 

February 23, 1947. 
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2 . , Ta'hnical itandk^ok of OiLu Fats and ii\tX(s,Z, 

302-30.3. 3 Kvers, U)12, 37, 4B7. 4. Hawley, 

H. CKer.AV,'., 1937, 040; Desat, C. M.,;»n I Ibilel, A.H., 
Ibid,, 1945, 37, 130; Narayanier, S., ibid,, 11)45, 177. 


A METHOD OF SEALING TUBES OF 
FUNGAL CULTURES TO INCREASE 
THEIR LONGEVITY 

Maunttenanck of fuobo on nutrient nu‘ciiu in- 
volves frequent transfers, a.s the mt'dhuo soon 
loses its water content.s and becoiui'.s dry, iss- 
pecially under the dry and hot eliinuiie condi- 
tions of Delhi. Several attempts wire made 
to modify the .standard mt'Uiod .so as to cheek 
the quick-drying of the nutrient agar nu‘dium 
and thus to reduce the frequtaiey of suh- 
culturing. It was realised Unit if tlu^ mouth 
of the culture tube were elostsl .sonu' otiua* 
way than by thr usual cotton-wool plug so that 
the hot and dry atmosphere of the room in 
which the cultures are .storid did not aiteet tlie 
agar medium inside the tube it would r(‘main 
moist for a longer period. A sub.stitute was 
ultimately found in a combination of cellophane 
and paraflln wax. The fungi in culture tub.s 
thus sealed have been found to remain viable 
for at least eight months (Fig. 3), and the 
transfers made grew true to type. The growth 
of the fungus in scaled tube was seen to have 
been checked but when at the end of eight 
months the seal was replaced by the usual 
sterilised cotton-wool plug the fungus resum- 
ed its growth. In parallel sets of culture.s 
maintained in tubes either plugged with cotton- 
wool or sealed with cellophane the media had 
completely dried and had become brittle and 
membranous (Figs. 1, 2), the fungi in these 



Fl(»S. 1-3. (bhurcH nf rotysiuint ht^sutus (Waif) 
Fr. Mibcultuied on 19 3 48 on Potato Dcxirojic ag.ir; 
photogtapht’d on 19-11-48. 

FKJ. 1. (biltumubc pUugnl wUh cott m wool. 

FIG 2. C'.uUuic tub« Heal'.: I wUh cellophane. 

Fig. 3. Culture tube .ntaled with cellophane and 
paraliin wax . 


lubes vvei’r no more vialibs For these trials 
th(‘ foHrM bM» wc*re u.sed : 
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Macrophomina phaseoli (Moulb.) Ashby, 
Penicillium notatum Westl., Melonopsichi- 
um eleusinis Mundkur and Thirumalachar, 
Saccharomyces cerevisice Hansen, Tricho- 
derma viride Pers. ex Fr,, Polystictus hir^ 
sutus (Wulf.) Fr., Fusarium -fructigenum 
Fr., Alternaria solani (Ell. et Mart.) J. et 
Gr. 

For this method of sealing pieces of cello- 
phane are cut to the required size; they should 
be big enough to go over the mouth of the 
culture tube and to cover a part of the 'wall 
of the tube. They are sterilized with alcohol 
and stored in sterilized petri-dishes. For fix- 
ing these pieces to the tube a water solution 
of 15 per cent, gelatine and two per cent, cop- 
per sulphate is used. This solution is kept in 
a covered container like a petri-dish. The 
required sub-culture is made in the usual way 
on a standard medium like P.D.A. and the 
tube is plugged with cotton-wool ; when the 
culture is well-gro'wn in about a week’s tirne 
the cotton-wool plug is removed under aseptic 
conditions, the mouth of the tube is immediate- 
ly dipped for a few seconds in the gelatine 
solution. The mouth of the tube is then placed 
vertically on a piece of sterilized cellophane 
paper ; the free ends of the cellophane are 
then pressed down the sides of the tube ; when 
the gelatine has set a good seal has been form- 
ed ; the mouth of the tube is then dipped into 
hot melted paraffin so that the cellophane paper 
is covered with wax; the whole process of 
sealing the tube in this way can be performed 
in fifteen seconds. 

Division of Mycology and Plant 
Pathology, Indian Agricultural 
Research Institute, New Delhi, B. M. Gupta. 
January 28, 1947. 

A CASE OF POLYEMBRYONY IN 
POIVREA COCCINEA DC. 

{^Combretum coccineum Lamk.) 

The development of the embryo of Poivrea coc- 
cinea has been found to take place according 
to the Asterad type. Usually only one embryo 


is developed in each ovule. In a single case, 
however, two embryos have been found to be 
formed (Fig. One of the embryos is deve- 
loped from the fertilised egg. The other one 
is near it. Judging from the position it is 
possible that it is developed from either one 
of the synergids or from a cell of the nucellus 



Fig. 1. Poivrea coccinea. L. S. of the micropylar part 
of the embryo-sac with the nucellar cells above it 
showing two embryos in the embryo-sac, X 215. 

abutting on the micropylar end of the embryo- 
sac. In this plant, however, the synergids are 
observed to persist until a late stage of the 
development of the proembryo. The apical 
parts of the synergids are clearly seen in the 
preparation (Fig. 1). Hence the extra embryo 
seems to have been developed from a nucellar 
cell. 

Department of Botany, 

Andhra University, J. Venkateswarlu. 

Walt air, 

February 15, 1947. 


SYNTHETIC PENICILLIN 


THE announcement that American research 
workers have recently isolated a specimen 
of synthetic penicillin has led to reports that 
synthetic penicillin, will very shortly be cheap- 
ly and plentifully available. Such reports are, 
however, based on a misunderstanding of the 
nature of the synthesis achieved. The work 
has been done by Dr. Vincent du Vigneaud and 
his research team at the Cornell University 
Medical School, New York, and is described in 
Science (Vol. 104, 1946, pp. 431-33). They 
found that the product of reaction between two 
decomposition products of peniciliin-d' penicill- 
amine and 2-benzyl-4-methoxymethelene-5 (4)- 
oxazolone possessed slight antibacterial activity. 
Assay sho'wed, however, that the yield of peni- 
cillin was less than 0-1 per cent. A similar 
result was recorded by Oxford workers in 1942; 
they demonstrated that the activity of the 
product was . due to penicillin by inactivating 
it with the highly selective enzyme, penicilli- 
nase. In view of the very low yield, how- 


ever, the reaction was not further investigated 
at Oxford. 

Starting with this very impure reaction pro- 
duct, du Vigneaud and his colleagues obtained, 
by a laborious extraction process, about & milli- 
grammes of crystalline synthetic penicillin G. 
The course of the reaction and purification was 
followed by replacing some of the ordinary 
sulphur atoms in the penic'^llamine by a radio- 
active sulphur isotope which coula be detected 
by Geiger counters. The work is of consider- 
ble theoretical interest and a fine example of 
skilful chemical research, but it is of no com- 
mercial importance because the starting mate- 
rials themselves are difficult and costly to syn- 
thesise, the yield is tiny and the purification 
process very time-consuming. Difficult though 
it is, however, the method may^ be valuable for 
preparing, for experimental purposes, varieties 
of penicillin other than those known to be 
produced by the mould. 

— (Courtesy of Discovery, 8, No. 2, Feb. 1947.) 
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Crop Production and Envirooment. By R. O. 

Whyte. (Faber & Faber, London), H)4G. Pp. 

372. Price 25sh. 

The ultimate aim of all botanical research 
is to so control and direct the behaviour of 
plants as to get the maximum bt'neht out of 
them. Several of the practices followed by 
farmers and horticulturists are based on deve- 
lopmental physiology although they have been 
evolved by long experience without an appre- 
ciation of the scientiiic principles involved. 
The work of the plant physiologists has been 
concerned with the most detailed possible ob- 
jective description and interpretation of pheno- 
mena occurring in living organisms, and among 
the attempts to actually control the phenomena 
by subjecting their progress to the will of 
man, the discovery of the Russian botanist, 
Lysenko, might be considert'd the most im- 
portant in recent times. This discovery known 
as 'Vernalization’ or pretreatmont of activated 
seed has been exploited with enthusiasm and 
great expectations all over the world, and 
considerable amount of literature has appeared 
on the subject. The present book has 
brought tog^ether “all the available scientiiic 
evidence and practical experience in order to 
show how and when crops react to environment 
and to indicate how this nature of reaction 
affects crop yields, distribution and general 
agronomic behaviour and techniques”. A criti- 
cal review of the earlier investigations which 
had formed the background for Lysenko’s 
discovery forms part of the book. The earlier 
enthusiasm for vernalization as such has per- 
haps cooled down, and India is the only coun- 
try outside U.S.S.R. that is still taking an 
acive interest in pretreatment of seeds in vari- 
ous crops. The book should, therefore, bc' 
specially welcome to biological workers in 
India. 

The first few chapters of the twenty con- 
tained in the book deal with growth and deve- 
lopment, the distinction between which must 
now be familiar to those acquainted with ver- 
nalization literature, and the elf eel of environ- 
ment like heat, light and darkness on these 
two phases. It is now recogni.sed that every 
plant has its own spccillc requirements of 
temperature and light in the presence of which 
it proceeds to reproduction. The work of 
Gregory and his associates at the Impcidal Col- 
lege, London, has led to a better understanding 
of the biological processes involved in vernali- 
zation and it has also established that 
Lysenko’s postulates about the sequence of dis- 
tinct phases and nonreversibility of the deve- 
lopment process are untenable. Every physio- 
logist is familiar with the pioneering work of 
Garner and Allard on photoperiodic reactions 
and their division of crops into short-day and 
long- day plants. Later work in America and 
Russia is indicating that it is darkness and not 
the photo -period which activates development 


III short-day plants, and that it is not the 
magnitude of the proportion between daily 
darkne.ss and light but the absolute length of 
the dark pcaaod which is important. Recent 
i(?scaiche.s have al.so .show^'n that the visible 
pha.se or stag(‘ of the* formation of male and 
female gamt*tc*s has t‘nviromnental require- 
me'uts of lig;ht, and probal)ly also temperature, 
that differ from those* which govern tlowering 
e)f tiu* plant. Valuable information has also 
become availal)Ie* on pollen viability in rela- 
tion to the inlluence of h(*al and light. 

Three of the* ehapte*rs in the book deal with 
the location of re‘.si)on.se to vernalization and 
the actie)n of hormone.*s. Tile critical work at 
the Imperial C’ollt'ge, Le>nelon, has shown that 
the s<‘at of re'sponse* is the* e'lnbryo and not 
the en<iospe‘rm as was believed earlier. AD 
investigations appe*ar to indicate that the res- 
ponses ass()ciale*d with the* photo-periodic re- 
action are transmitte'd fre)m one* part of a plant 
to another by means of a substance of a hormo- 
nal nature*. It is clainuxl that tiie lionnone or 
hormones e-an even pass from one plant to 
another Ihrougli a non-living dillusion contact. 
Eve‘U names like* llorige*n and v(*rnalin have 
been propose*(l for the*Sv‘ hormones but it is not 
possible to draw any e'onelusions as they have 
not yet been id<*nli(ie*d. 

'Phough inye‘stigations on jilant physiology 
and metabolism at (iilTt*re*nt developmental 
phases or wlu‘n (‘xpo.se‘d to controlled environ- 
meaital fac'tors liave not y(*t re*ached a stage 
warranting dt*fmit:,- conclusions, the scattered 
results give an Indic'ation of tIu* possible appli- 
cation of the results to tiu* production of opti- 
mal yi<*lds, (*itlu*r grain or forage, and to the 
optimal utilization of fertilizers and other 
cultural m(*asur(*s. Comparing plants raised 
from v(‘rnalizt‘d and unv(a’nalized seeds, it is 
found that whili* tiu* inteiisity of photosynthe- 
sis is not alTccU'd by vernalization, the leaf 
area, the factor most closc*ly connected with 
yi(‘Id, is marlu'dly a(rt*ct(*d by vernalization. 
Results of. various expciamcnts in cereals are 
given to sliow the scope* for high(‘r yields by 
seed treatment. In spilt* of tin* large amount 
of expi*rimentation tiu* practice of vernalization 
has ^not bet‘n takt‘i\ up an.vwh(*re outside 
U.S.S.R., not (‘vt*n in Ganada and N. America, 
whore it should luivt* l)t'(‘n particularly valu- 
able for t*xt(‘nding the cultivation in the north- 
ern regions. Tiu* (‘hoict* of suitable varieties 
or br(‘<‘ding si)(*cial vari(*iics is, however, 
widely praclist'd and any uect*ssary manipu- 
lation of growth or dev(*U)pment ' has been 
resorted to by adjuslm(‘nts in agronomic prac- 
tices. 

The .subjtKd,. of resislanct* to adverse environ- 
naent like cold, h(‘at, drought, exposure to 
pests and diseases, etc., as relat(*d to develop- 
mental physiology, is dealt with in a chapter. 
One interesting plK*nomenon recorded in sev- 
eral crop plants is the occurrence of maximal 
infection by fungus diseases and insect pests 
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at a time when the part attacked has reached 
a peak in nutritive value or protein content. 
In most cases breeding and agronomic manage- 
ment offer the only practical means of avoid- 
ing damage. . 

The chapter on Crop Production and Geo- 
graphical Distribution deals with the* question 
of general application of experimental I'osults 
in agricultural and horticultural practices. Tlie 
most important factors as regards true deve- 
lopment of crop plants are the seasonal and 
daily trends and the length of the daily period 
of light and darkness. The results of various 
experiments do suggest that it is possible to 
find and isolate strains with different critical 
day-lengths suitable for growing under appro- 
priate conditions. Attention is drawn to the 
results often obtained by breeders, namely, that 
the habit of a strain in one environment is not 
predictable from its mode of growth in an- 
other, and that genotypic differences not 
apparent in one environment may be revealed 
in another. The close alliance of basic re- 
search to practical objectives is exemplified in 
the location of the new production of sugar- 
beet seed in U.S.A. making the country in- 
dependent of the seed supply from Europe. 

The review on the gentical aspects of the 
general problem of developmental physiology 
is the one that has aroused acute controversy 
between the Russian school, supporter of pha.sic 
development, and the school of formal mende- 
lian genetics. The subject has been very ably 
dealt with by Hudson and Richens in a recent 
Agricultural Bureau publication entitled Sotnet 
Genetics. The criticism about the inhcrilitnce 
studies of morphological expressions of a phy- 
siological condition, for example, carlines.s and 
lateness, on the basis of genes is not justifiable 
for the reason that practical and useful results 
have come out of such studies in India with 
special reference to rice. It is doubtful if th<^ 
behaviour of the time-limited and season- 
limited rices grown in different parts of India 
could be satisfactorily explained on the basis 
of phasic development. It is not clear from 
the perusal of the publication Soviet Genetics 
if the Russian method of breeding on the basis 
of length of developmental phase has produc- 
ed any outstanding results. 

The last four chapters of the book which 
mscuss all the results of experiments on 
the developmental physiology of various 
representative crops conducted since 1935, coni 
tain valuable information of practical import- 

are cereals 
barley), sugarcane, grain and 
fodder legumes, sugar-beet, potatoes, herbage 
vegetables. There is also included 
a useful summary m a tabular form of results 
obtained in Ithaca, New York, on the optimal 
requirements of heat and light for a wMc 
range of florist crops. The results on tropical 

nee, wheat, mustard, gram, crotolaria etc In 

Sn'^wike^" ^ compliment to 

Indian workers and says that while the work 

practical"'fpi 

P of the methods of pre-treatment of 




crops by t(‘rnpcratur(‘ or light. It i.’-. -un priMOi! 
that tiu* constdta'ahic vuluna* *4 ii u mi k 

done in India on cotton, witli r.pccial irfoirnrr 
to cnvironnu‘nt. has «*.‘;<’apcd fhr .jffoidiMii 

the author. 

Tiiert' i.s no doubt that tho hook : Imuld itrnvr 
an invaUiahlt- atldition to tho hhraiy id all 
biological worktu’s. It contain:. luatdu'aUv all 
the availahlt' informatioii i»n a r.ohjoof id lo 
sear(*h a litth‘ over two dcnsido,-. old In odditosi 
to several u.stdkd tUust isd loua and rh.n!-- lopfn 
duced from thtar original pnhlusit ions, ihoro !•< 
an (‘xhau.stiv(‘ hihliogi’aphy givtni in th«* ond 
Tile authoi* who ha;: already to hn. iaoilit .*.rVo 
ral u.seful puhlioation.s of the hnjtciial Agii 
cultural Bureau can widl bo cougrat ulaloil «.a 
this prudiu'tion. 'rheri* i;;, however, one defer!, 
if it can In* con.-adcred a ilefect, nainelv, tin* 
r<‘pctiiion of infonnation, hut the. won peihap". 
unavoidable in thi‘ plan he bar. adupfed fe 
deal with the t*xt(‘nsivc data, 

K It 
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caste in India Its 
gins. By J. H. 

(Cambridge Univi 
Pri(*(‘ IB.vh. net. 

Wheti at tlu‘ <iay. Mr, Gandlu ha*, 

been ptTsisitsdly declaring, m sisir.on ami out 
of sc'ason, that a ca;d<*“»less and (das.*! le^r; India 
alone can atTorcl to exist as an indcprndrid 
political entity, it i.s hound to tit* inteiu'diiig 
and withal intriguing, to note that wtiat Mnir* 
to in(‘ to h<* th<‘ most rational and senndiik- 
vindication of the (sistt* system proi-eed*. 

Dr. Hutton, Professor of Soisal Aidhiopologv 
in the irniversily of (*an\hralge, wins m tla- 
cour.se of the volunu* uiultu* notie»\ ha*. imd«o 
taken within a comparatively rJimi r.inunreo a 
masterly analy.si.s of 11a' eoiuldions and foeuin 
stances resfionsibh* bir the origin uf the ikrde 
syshun and of Ihost* nvipomahle for eoiiba men! 
on the .said sy::tctn scumtnli’ ami '.oeiohigu .a 
validity ami sanction. In tlie hrir-f **roirwosd k 
Dr. Hutton explains' in nd’erenrf* to the rrooii 
and f)dd works computed to by on Aiiiei i 

can Indologi.st on tlu* sutijeet of Casfe, that hr 
iia.s mad<' an endtsivour in a c**inparAtivetv 
new direction not mendy to examine ihi^ mi 
gin.s' of the cast«*-'Sys(em but also in ilefermuir 
it.s jilaci' in the social, and ecom<mie stiiieitiie 
of Hindui.sm and Uindusthan 
The work staml.s divitleit mio four Paif'. In 
tla* first tailltled “d'he I liudiground". whitdi 

contains four idi.apters, Dr\ Hutton has ntfrinp! 
cd a prelinunarv elaritleatiun of eofU'epI-; le 
lating to Iht' origin, developnnad. soriolMgjrtil 

and pragmatic samdtem;; of (*asfe sysUan n 
IS ivcUially fouiut in .Snutln-ni lintiu it'hui.’ 1 
>"'•‘<•'•>1 in.iu. a; 

:iml Norttx'rn hulin" (Ciutit. -ti In tin- "inii.. 
cluctory ' f)iapt(*r, it is [unntfil nut ih.ti (•> .. 
graphical circumalancc;; havn ini|.i.-..-.l uiuiv' mt 
the pttopitvi of thi.'i va,^t :,uh renttinnut At Iti*,* 
same tinu', divi'cs.- aini (titfiTfnl ni4;iir. nf 
'“''n VlUK-t.V inuitii.U 

zation of apparently irre.-nnetlahle irttuti.-mrnt. 

VJq iefy ..f <,ugti„> 

Within a Singh* .social sy.stein which hi-diirn^ttllv 

has been demonstriiteci to have been a »Uiblv 
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The sccoml Part whic'li also contains .hnn’ 
chajDters is d.\a)t(Hi to an exp(»sition and criti- 
cal discussion of the* “Structure'’, “Sti*ictures”, 
“Sanctions” and tlu' “Functions” ot the Caste- 
system, each topic geitin.it a chapU r. 

The third Part arranLf,:d attain into four 
chapters, contains an exliaustive examination 
of the “Orij^ins” of tlie CasU'-system vvitli si)e- 
cial reference to traditional accniunts of indi- 
genous and intrinsic origins, similar and 
analogous syst;. ms and institutions found 
elsewhere, and other theoiaes advanced by 
Indologists and Comparative Sociolojdsts. 

The fourth Part contains two valuable “ap- 
pendices”, one on “The position of Fxterior 
castes”, and the other on “Hinduism in its rela- 
tion to primitive religions of India” both of 
which have been reproduced with slight altera- 
tions verbal and punctuational in character 
from Dr. Hutton’s Report on the Cenmis of 
India (1931). 

The /tJtJi Part is made up of an exhaustive 
“Bibliography”, “Glossary” and an “Index” 
which form the inseparable constituents of 
paraphernalia of modern publications, edited 
and planned on lines of scicntilic and critical 
investigation. 

From the forc-skctched necessarily brief but, 
fairly exhaustive summary of the main fea- 
tures and contents of Dr. Hutton’s work, it 
must be admitted that the author has bccni 
eminently successful in his abk? attempt to 
place the much-maligned system of caste in 
the focus of and proper pcr.spcctivc of socio- 
logical and anthropological consciousnc.ss, and 
I would particularly commend the author’s 
judgment that “Indian society has survived a 
vast number of invasions, revolutions . . . con- 
quests . . , this is largely due to the caste sys- 
tem ...” (p. 106) to the familiar type or pat- 
tei'n of the ultra-radicals and reformists who 
have been loudly proclaiming that the ills and 
troubles confronting the Indian nation directly 
spring from the accursed caste-systrm. 

In the light ol tlie latest and modernest 
pieces of legislative enactments such as the 
Laws relating to validation of Scif/olra-unionSj 
divorces, etc., Dr. Hutton’s volume may be in 
a sense regarded as an anachronism, but, it 
would be impossible not to admit that the 
author has presented the problem of caste in an 
exceedingly understanding and pem*trating 
manner purely from the standpoint of a dis- 
interested student pursuing the modern scienti- 
fic and critical methodology. 

Dr. Hutton’s volume illustrates in an illumi- 
nating manner some of the dilllcultics insepara- 
ble from attempts made by foreigners to under- 
stand the intricacies of the Sanskrit language. 
I shall just refer to some. (1) The term Pravara 
(pp. 50-53) printed with amusing and outland- 
ish. diacritical marks suggests a meaning quite 
different from that sanctioned by the context. 
(2) Likewise, the term Satapatha is severely 
man-handled (p. 258). (3) In the language of 

the Gita, the caste system has been definitely 
CREATED and brought into being by the 
Supreme Creator C'Chatur-varnyam-maya-sri- 
shtam”, Chaps. 4-13). So, it is not quite correct 
to speak of the system as established by divine 
grdmanc^ or divine approval. (4) The term 
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Dharmc.^war ly, clone into “llie Righteous one” 
with intin-i-og:it ion inai'k on p. UM — and with- 
out it on p. 11)9. 'rh(‘ cori't'ct rendering would 

b.‘ the hol'd or Controller of a .spiritual and 
moral order. 'Plit'se and similar instances have 
not }h‘(mi eovt‘r{‘d by ilie c'xidanation aliempt- 
t‘d in the “Forc'word” of “c*erlain inconsisten- 
eic‘s”. In tlu‘ “F(Wi'woni”, the author has made 
a confe^ssion of Ins wisiknc'ss or partiality for 
tlu‘ tUu'tuating iisc‘ of singular and the plural 
vcM*l)s vvh n tli(‘ nominative happcais to be 
(’ASTK. Makin/t the duc^st allowanec' for his 
partiality, I slur ovi'r die usage, but, it must 
b(‘ passing; strang.t^ that a sinjuiku* vc*rb should 
have bc'en used wlum the subje^et stands in 
plural (not in rt‘fert‘iu'(‘ to the dubious term 
caste however-). Thus, you rc'ad on p. 95, 
“Purilieation and expiation IS followed by...”’ 
Hut noiu^ of tlu‘S(‘ would advea-stdy affect the 
uniform c'xcellcmee of Dr. Ilutt.on’s work on 
which lie (k‘servt‘s to l)t^ umx'stmvedly felici- 
tated. K. Na(;a Ra.ja Saiima. 

HOIUZONS OF HIOCdlFMICAD THOUGHT 

Currents in Biochemical Research. Edited by 

David K. Cbauai. ( 1 ntcM-.seic'iiee Publishers, 

Ine., New York), ID-K). Pp. 8 1 486. Price 

$5,00. 

Tiie .s<‘i(mc<' of bioeluanistry has pround- 
ly clir(‘cU*(i and (’(‘rtilised the pi'ogress of 
many other branelu‘s of seientiOe cuiquiry. It 
has enriched general biology, chemistry, phar- 
macology, chemoth(‘rapy, m(‘dicin(‘, agriculture, 
nutrition and jiublie health; more recently, 
bioehemi<‘al s(‘i(*ma‘ has invaded the field of 
genetics, wliitfii has ih'ShIUhI in the birth of 
liioeheuiical ijenetln;, a bi'aiu'h of science which 
has aliH'ady shown g;r*eat promise of a bright 
and fruitful futiuH^, Hioelumiieal science whose 
prineipk's and t(‘elini<iu(‘s ara^ so ordtaisively in- 
voked for tlu‘ evei’-in<‘rea::ing di'vifiopmrnt and 
spt'cialisalion of otlu'r bi'anehes of Kcientilic rc- 
.st'arcli, iias hiaai, in eonseque iie(\ <‘xpanding at 
a terrific rat(‘ as t‘an Ire g.allu‘re(l from even 
a ('Usual ptM’usal of the scientific literature. 
’riu‘ imjH'raiivt' lu't'd, ilu‘reror(‘, for a survey of 
the field with a vi(*w “to g(fi. at the simple 
esst'Mlial eonetqrls which aia* bar:ic to their 
apr<H'iation” has bt'cn geiu'rally fedt. 

Currents in liiorfieniieal lU'seurrti la'prt'scnts 
a uniciue v(‘nlur(' in Hit' siu'c't'ssful presentation 
of this survey and in tb(' satisfaeiory fulfil- 
ment of this n(‘ed. In aet-omplishing this difil- 
eult task, Editor Ch'vew has bi'cn fortunate in 
se(!uring the eo-oi). ladion of the foremost 
authorities in thedr rt'spc'ctive fields. To quote 
tlu' i>r(‘fatory words of the Editor, the volume 
“represents an att<un[)t liy sonu' tliirty research 
workers to d<\scribe in as simple language as 
possibk' th(* im|)ortant developments in their 
own fields and to si>eculate a little on tVic most 
likely paths of futiu'e progrc'ss”. The most im- 
portant portion of tlu‘ volunK' consists in the 
(‘xciting glimpses into fascinating horizons of 
biochemical thought, to which the reader is 
introduced; not k‘ss interesting and valuable 
arc the future trends and apiilications of bio- 
chemical researcli and ex i)eri mental technique 
both of which tend to inspire new and expand- 
ing lines of work, and provoke fresh ideas 
approach to old problemJ?T 
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The thirty-one essays -which comprise the 
volume cover a wide field, biochemical gene- 
tics, viruses, photosynthesis, plant biochemistry, 
vitamin research, nutrition, enzymes, inter- 
mediary metabolism, heterotropic assimilation 
of carbon dioxide. Isotope technique, plant 
and animal hormones, Immunochemistry and 
Chemotherapy. The two last chapters, one on 
Social aspects of nutrition and the other on 
Organisation and support of science in the 
United States, have a general interest. Ihe 
volume is unique in its conception and excep- 
tionally brilliant in its execution. It will com- 
mand a wide circle of readers interested in the 
pure and applied aspects of biocliemical scienc<\ 
and will be received by everyone of them with 
enthusiasm and gratitude. 

Marine Microbiology. By Claude E. ZoBell. 

(Chronica Botanica Co., Waltham, Mass,; 

and Macmillan & Co., Ltd., Calcutta) , 1946. 

Pp. XV + 240, Price $5.00. 

• Micro-organisms play a fundamental and 
vital role in determining the marine environ- 
ment; they are the dynamic agents which arc 
intimately associated with the cycles of carbon, 
nitrogen, phosphorus and sulphur. They active- 
ly participate in the geological transformations 
and in the formation of deposits at the bottoms 
of the seas. In addition, their biocliemical 
activities have a practical bearing on the foul- 
ing of the bottoms of ships and on the corrosion 
of iron and other mstals. Exclusive types of 
micro-organisms are to be found in the sea by 
virtue of the fact that it represents a special- 
ised type of environment with a high salinity. 
These marine organisms may, therefore, be ex- 
pected to exhibit exceptionally distinctive bio- 
chemical functions yet undiscovered; they’ oiler 
to the biochemist, in consequence, an unex- 
plored and virgin field of research. 

Marine micro-organisms have been traced to 
be directly or indirectly responsible for thc‘ 
formation of gases in the sediments of seas, for 
the conversion of organic matter into petroleum 
or proto-petroleum and for the deposition of 
sulphur. The gypsum type of sulphur deposits 
are believed to have resulted from the micro- 
biological reduction of calcium sulphate asso- 
ciated with marine sediments. The author puts 
forth a significant suggestion that ^‘Calcium sul- 
phate is being reduced to sulphur at the expense 
of the buried organic matter whi^di surves as a 
source of energy for microbial action.” Continu- 
ing he adds, “Although conclusive proof is still 
lacking, it is generally believed by geologists 
and microbiologists that anaerobic bacteria are 
responsible for sulfur deposits of the gypsum 
type. Some of these sulfur deposits in Loui- 
siana and Texas are a hundred or more feet 
thick. Unique sulfate-reducing bacteria, which 
appear to be indigenous speCies, have been iso- 
lated from sulfur-limestone-anhydrite forma- 
tions from a depth of 1,550 feet. Hunt attri- 
buted the origin of the sulfur deposits of Sicily 
to the bacterial reduction of sulfates in ancient, 
shallow marine seas resembling present condi- 
tions in the Black Sea.” 

More recently, deposits of sulphur have been 
discovered in the coastal areas bordering the 
Bay of Bengal; these deposits which are con- 


fined to the livsi thrrv r«M‘t frum the 
have been to lu* diu* Iht* aetmn of 

haeU‘ria whieli fuiu'titai in a .sduidy oi lU i;* 
])er cent. The .suhjeet of inartfje oology 

is tlms one of /'ft'al praetii’a! iutoro%t and 
one of great tlieor<‘t ieal .•a/untU ann*. 

Tlie author ha.*: rt‘ndered a groat r. rvno to 
the sc’ienee of mariiu‘ ^liert)luoU^f'y by pro*. on! 
ing to all tlu‘ intert'.ated invt'.stigators a oomitu* 
liensive, logicality arrangeci and wo!!' doouinent 
ed a(‘eount of tho pnauait .•aatin. of Ihi* groh 
letns piM'taining to inanne nueroi aology. Tlir> 
volume will rtanaiu for a c'onaitlerahie tune to 
eome not only an illuiumating: eompendiuin of 
refcaviKO' hut also a .acmrf’o of in%piration to all 
lho.se iiit(a-i‘.sl(al in tlu* dovt'lopniont of !hg« 
fa.sc'inating hraneh of mieroluology. 

Antibiotics Parts I and IL Hy Worm r W 
Duemling and edhors. Kchtt‘d l>y Waldo 

Miner, (Annala of (ho Now York dotidroni 
()/ Sclioiccti, Noio York, V'ol. 4lh. llHtI 
Pp. 

The New York Aead my of Scaemros ha*, ro 
ecaitly be(‘ri pllhIi^:hi^/! in its A mod;; u sour', 
of valuable records of Synip<»sia hold undor d-. 
aiuspiees, on .suhjeads of topaad int ro-4 and 
.sei(‘nliIU: valuta 'riitsst* rooordr. otndam mtioal 
review.s of thougjdfully stdorlt tl .Md»jt‘ots. nidi 
fulurt* of d<‘v<‘lopnient anti Un* 

attention of inti'ri*st(‘d invtastigatcn.s on proh 
lems which await solution. 'Fho parUoipants 
in lli(‘ Symposimn on Anlihioties are Ntaontdle 
celt'briti s in tludr r<‘speetiv<* fUdds aiut, thoro 
forty entithsi to sptsik with uuthoufy on the 
aspeets of ilH‘ .suhjud wliii'h thoy havo oho'.rti 
to t'X}H>und. 

Thi‘ prtsstml nuinhor of tin* 4 fund.*? t»n Antt 
hiotit's is prt\s<‘nt<‘d in two parts : (li Maao 
biological and (2) Pharniaoologioal S A 
Waksnum has spoken of the eontulnif mn*. of 
Iht' mierohiologist in disc'ovm nig aiut dt vo tugi 
ing antibioiii' suhstani’or., 'Pho Instot v of tin* 
d<‘veloi)in<mt ()f ptaumllin pro«iuofion r* oImsoI V 
associated with the wartnn ' ondoavoui tu pio 
(luct‘ rt'gardhss.s of cost an olfocdivr* aiddaMpr 
for eontrolling tasdnin nnpurtant disoaso*. of 
man. It, wa.s* hudunatt^ that ptnindllin t»iodno 
lion wa.s imdudidien ns one of Uio waifiitw 
projt'tds; re.s. arch on antihiotica g«nior»*n*i 
ly llnanet'd and tin* imtustry wa*. hhrndlv 
sub.sddi.sed. What was tin* rosult'^ 

To quoit* Waksnmn, '‘'rh * yiold of pmu illin 
m tin* nu^dtum, as n result of the growth td 
the fungu.s JhniwUliiun notntnm, was tnoirasrd 
from 2-4 Oxford units per mUUhtor to ;uiu ainl 
1,000 units per nullilii r, Nt*w and very arfivr 
.strains of Iht* penicillne prcnluring fungi weir 
isolated. Kinally, tlu* deep or suhniergf*tf jnr 
thod for the produetion of ponteilhn tat a las go 
practical scalt* vvus tlt*vi*lopt*d. Penu tUm 
Lsolatt'd, crystal I iseti, aiui itri eht'iniral ia«luio 
(Icdcrmint'd. d'his n niarkahle tievidopfiunii in 
the produetion tsf penirdlin has. finally, led 
a rapid rist* in the ust*. tj\ a scale never druirii- 
ed of even thret* or four ytsirs ago.” 

Vigorous S(*ar<*h for otiier antihioUcs paiii 
cularly .specitlc Itnvards Mrannniegative patlio' 
gens led to the devtdopmimt of lilrtqHtanvmi 
I enicilhn pniductioii heciune an ecia-uifiiit* 
leality thanks to the developimni* of iinproveil 
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penicillin~prc)dLicins 4 mtilds. This asjH'ct of ihe 
problem lias been proseni od by Kenneth li. 
Raper of the Northern Researeh Laboratory, 
Illinois. Bioeliemieal aspects of penicillin- 
producing moulds luive been disciissi'd by M. J. 
Johnson of tiie University of Wisconsin; a 
comparative study of the metabolic changes 
accompanying the tray and tank fermentations, 
has been made. An article on, the production of 
antibiotic substances by actinomycetes has been 
contributed by S. A. Waksman himscdf who is 
responsible for discovering streptomycin. 

The second part of the volume is devoted to 
a discussion of the pharmacological aspects of 
antibiotics. Those interested in antibitdics will 
find in this volume a clear and authoritative 
exposition of the vaiaous aspects of tire prob- 
lem of antibiotics. 

Amino Acid Analysis of Proteins. By William 
H. Stein and others. Edited by Roy Waldo 
Miner. (Annals of the New York Academy 
of Sciences, New York, Vol. 47), 194(>. 

Pp. 57-240. 

Progress in any branch of science is often 
arrested on an account of certain diniculties 
inherent to the subject and remains at a stage 
of disheartening stagnation until a new method 
of approach is discovered or a new experi- 
mental tool of research is forged. Advances in 
the chemistry of proteins have for some time 
been rather slow but during the last few years, 
the analytical approach to the study of proteins 
has been perfected with a precision which is 
truly astonishing. 

The present number of the Annals represents 
an invaluable contribution to the subject of 
amino acid analysis of proteins; these methods 
of analysis, applicable as they have been shown 
to be to micro-quantities of proteins, have al- 
ready played a fundamental part in giving us 
an accurate and complete picture of the amino 
acid make up of many important groups 
of proteins. Of particular interest and of es- 
sential importance are the two metliods of iso 


Current 
Science 

toiH* dilution and the more simple' but equally 
ac(‘iirate and liighiy si)eeUle microbiological 
metiiod of <\sl.imating, amino aeid.s. 

'riu' advantages of the microbiological meth- 
ods art' beautifully summarised by Hans T 
C’larkc in {he eoncluding portion of the volume* 
“'I’hcir specificity is high, they are applicable 
to fanta.stically small amounts, and their pre- 
cision is astonishingly great, r)articulaiiy in 
view of tlu* uncertainty which always attaches 
to proceduri's involving living system.s. Al- 
though it .seems unlikely that tliey will soon 
be placed upon a tb.'ort'tical basis' a brilliant 
future' can .safely predicted for these 

methods.” 

Ref(‘rring to tlu' i.sotoj)L' dilution method, 
the .same author .says, “'flu' i.sotope dilution 
method, which, tlu'orc'tically, should yield 
results of i)articular value a.s absolute stand- 
ards of ret'eveAxee for testing the validity of 
other analytical |)rocedures, can at present be 
carried out: only in t)u‘ few laboratori^'s in 
which a mass spet‘ti*om(d,er is operated. If 
i.sotope analytical servict‘s, availabk' to any re- 
search work(‘r, ar(‘ organised, the isotope dilu- 
tion inetluxis will l,)econu' mor(' generally use- 
ful.” 

'Phose inl’crt'sled in the composition and 
empirical formuke of i)rott‘ins will find the 
article on “Amino acid c‘omi.)()sition of simple 
proteins” t‘xtremely illuminating. 'Phanks to 
the aecuraU‘ midliods of analysis; it has been 
po.ssible to d(d.erminc‘ the arni'no acid made up 
of a number of crystalline, homogeneous and 
integrally pui-c proteins, c.f/., lactoglobulin 
and insulin and arrive at an t'mpirical formulae 
in terms of its amino iicid residues. This repre- 
s(‘nts a fundamentally important advance, 
whicli has Ixxm renden'd ])o.s‘sibl(' through the 
analytical approach. 

Tlie volunu' which is w(‘il documemted with 
all important reh'rences to littn'ature, will be 
warmly welcomed and widely ix'ad by every 
one intcresUxi in the advancenamt of protein 
chemistry. 


DECENTRALISATION OF INDUSTRIES AND PREVENTION OF WARS 


A DDRESSING the scientific workers of the 
Indian Institute of Science, Acharya J. B. 
Kripalani, President, Indian National Congre.ss, 
invited the attention of the audience, to the 
misuse of the discoveries and inventions of 
science by political adventurers and dictators, 
who lacked a moral and humanitarian back- 
ground. Knowledge is power and the posses- 
sion of power without the restraining capacity 
to regulate its use in a moral axid discriminat- 
ing way will only lead to terribly disastrous 
consequences. There was a period when we 
might have been able to eliminate wars. The 
nineteenth century idealists dreamt that such 
a period was near at hand. But scientific 
research helped to perfect instruments of 
destruction and rendered warfare far more 
terrible and destructive. Scientists could not 
shirk their responsibility in this matter. 

Proceeding, Acharya Kripalani declared, “But 
science has come to stay ; we have to face it 
and its consequences.” He asked, “Can not 
science so devise means and methods that in- 


dustries which arc‘ so luxivily centralised, are 
dcojilralistxl ?” If industries ;ire de(!entralised, 
wars will, at least not b(j mcx'Jianised to the 
extent they ixve, Scienti.sls can h(dp to de- 
centrlise industries and introduce into the vil- 
lages specially designed small machines power- 
ed by flexible ele.tric pow(‘r, and thus contri- 
bute to an eradic!ation of most of tlie evils 
flowing from centralisation. TIu\s(‘ small ma- 
chines can only make what they arc intended 
to and would not l(a\d themselves to be 
converted ovniighl for the manufacture of the 
modern weapons of war. 

“My appeal to you as scientists is this. Let 
us make the world a simpler place to live in. 
Please forget that science should conquer 
Nature. Nature is a terrible force and it will 
have its own revenge. Let your aim be to 
co-operate with, and not conquer Nature. Work 
‘with’ nature. Fabricate small machines which 
the villager and his family can work at home 
with electric power and thereby help to. 
decentralise industries,” 
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SCIENCE NOTES AND NEWS 


ANTHROPOLOGICAL SURVEY OF INDIA— 

5~YEAR DEVELOPMENT SCHEME 

A scheme for the development of iho 
Anthropological Survey of India was approved 
by the Standing Finance Committee whicli mvi 
in New Delhi recently under the Chairmanship 
of the Hon’ble Mr, Liaquat Ali Khan, Finance 
Member. , 

The five-year scheme for the organisation 
and development of the Anthropological Sur- 
vey of India was prepared at the request of 
the Government of India by Dr. B. S. Gulia, 
now Director of Anthropological Survey of 
India, and Col. R. B. Seymour Sewell, of Cam- 
bridge University, and lately Director of the 
Zoological Survey of India. It was accepted in 
principle by the Government of India last year. 

The scheme includes the establishment of a 
Bureau of Anthropology. The greatest import- 
ance of the lines of work to be adopted by the 
Bureau lies in the effect that the .study of 
Anthropology and the dissemination of a 
knowledge of the various races and tribes that 
form the population of India can have on tlu' 
unifying and gradual welding of the vari^'- 
gated and diverse components into a unified 
whole. Such an effect, it is pointed out, has 
already been fully exemplified by the result 
achieved in the U.S.S.R., where a conglomera- 
tion of tribes and races of diverse language's, 
origin and customs has been welded together 
into a single unified nation. 

The impending changes in the social and 
administrative services in India will, it is also 
considered, require expert guidance from a 
properly developed Anthropological Survey 
Department, if India is to assimilate about 25 
million of the aboriginal and tribal people in 
a healthy manner into her general system. 

The Government of India have already set 
up a nucleus of the Anthropological Survey of 
India and an expenditure of Rs. 1,37,720 'was 
provided to meet expenditure during 1946-47. * 
During 1947-48, the second year of the plan, 
expenditure is estimated to be Rs. 3,62,0()(), 
During the years 1948-49 to 1950-51, an ex- 
penditure of about Rs. 10 lakhs is estimated. 
It is proposed to shift the Anthropological Sur- 
vey of India, which is now situated in Benare.s, 
to the Indian Museum at Calcutta where it 
has been possible to obtain some additional 
accommodation for it. 


URANIUM UNIT OF THE GEOLOGICAL 

SURVEY 

A plan with regard to the uranium and 
thorium deposits discovered in India will be 
worked out by the Atomic Research Committee 
and a Uranium Unit under the Geological 
Survey of India. The former organisation has 
already been formed under the chairmanship 
of Prof. H. J. Bhabha, while the latter is under 
contemplation • and will be in charsfe of 
Dr, M. S. Krishnan, when formed. 


So far a.s British India a. rtnifta ntnl. Ha* 
export of uranium. luona/itt' and Husniiu c. a! 
present eontrolh'd unth'i* tht; (’ojamcrer Dapaii- 
nu'nUs Export ('oatrt)i Notiticatanr. whuft will 
eontiniie in foret* upto Marrh ha, Uaifi Ih* 
indi(‘aU‘d al.so that :;top;; to pr«*veii! forrif:ii 
exploitation of the.st* depojats, jni'lndmir Itgr 
lativi' measurt's if n<‘ci'si‘Ury, ware und(*r mira 
<lt*ration. 

Tht'rt' havt' lua*n small oecaraoual hud*, “f 
spi'cinu'us of uranium-hearinE inmeralr; Horn 
tlu' Abraki Bahar Mi(‘a Mines aial frma 
in tlu* Gaya Di.'-hrict, from Simp.n m Singh 
blnim District, from tlu* Sankara aiul Kotlanda 
rama Miisi Miiu's, and from 'rnmmalatalnpiM 
in tlu' Ni Uore District, from lu'ar X’aiy.nnp.iH s 
in the M’richinopoly Distrii't, from Vrtiui in 
Mysori'. from 'I'hadagay Hill m 'fravatu * u . an i 
from Bi.sundni in A.imer-Mer\vara 

Monazitt', oiu' of tin* Ihorunn heanuf' mm 
erals, occur in tlu* H(‘.'u‘li Sand.*; m 'rra\’aiu*Hj r 
State and in the coastal aropc. of the* iMmha 
Bresidi'iicy and Orissa. 


COKRESroNDKNtd*: WHU (JEKMANV 

Indian sci<‘ntisti: will bv grutitUHl to Imuii 
that .sU'ps hav<‘ lu*t‘n lakt'ii liy Ihr t;ov«*rn- 
imait of India to pi'rmil resumption of I'ontiner 
cial, financial aiul other eorrespondeiua* uith 
piTsons and llrm.s in (h*rmany ,*;uh,iert to the 
cotidition that sueh corre,spondene«* e. rtiiuhiet 
ed through uma'gi.slen'd hdters up to \ ui 
weight and nou-illustrated po-deard*. Dn 
regisi(*r(‘d pacl<(*t.s <*outaiiung nowipupei 
magazintss and j>erio<licals up to I Ih m vvnpht 
may he .sent to the British Zone and tlu' Bn 
tish Sector of Bt'rlin only. 


TWO UN'UI’KD NAd'inNS .S( ' I B iDd U fis l*i»K 
IN DIAN .S'?‘pt ip.v'ps 


rru* J'urdue 


umviTsnv, 


i *iua,Vf‘ue, 


has offered (o Indian students two Uniien 
Nations Seholurships e*aeh of the vaha o 
Lid dollars {H*r t(‘rm tf*nahle at the Utuvn at) 
for .study in S(‘ii*nee. Knginet*ring. Agiumlture 
Pharmacy and Ediu'ation for the term hrgin 
rung in Sei^ternher 1947. 

The .scliolarships will he granted r.u uia 
urrn in tlu* fir.st instance hut I'an l»e extrnde* 
a term at a time till the euinplelton o 
Hie course prqvideti tla* scholar*, make *.atlsfoi 
tmy progress, (’andididts: must lu* gradmdo 
of Indian XUuvinr.limi and shoutfl ht* ah|r ti 
ac'holar.dhp rinm tlim mvi 
funds m order to mei't the high cord of fi|*i 
versity education in tlu* W.K A. TUvy 
be prepared tij spend about :hh(Hi dotlars fi,i i 
their own pockets. 

The GovertinudU of India have mvitod Uin 
yeisities and other Educidmnid Iiistitutioiri oi 

names uf suifiilili 

students. The final sehadion will ho imaie h\ 
the authorities of the Purdue Univer/ily 
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GOVERNING BODV FOR DELHI POLYTECHNIC 

With a view to developing the Delhi Poly- 
technic into a first class Technological Institu- 
tion, a Governing Body has been set up 
under the Chairmanship of Mr. S. Lall, Secre- 
tary to the Government of India, Department 
of Labour. Besides the local industrial and 
other interests, the Delhi University and the 
local centre of the Institution of Engineers 
(India) are also represented on this Body, 
which will perform both advisory and govern- 
ing functions. An officer of the Education De- 
partment will act as Secretary to the Governing 
Body. 


THE ENTOMOLOGICAL SOCIETY OF INDIA 

At the 9th Annual Meeting of the Entomo- 
logical Society of India, held on 6th January 
1947 at Delhi, Dr. K. B. Lai and Dr. K. D. 
Baweja were eletced President and Secretary 
respectively. 


SIX NATIONAL LABORATORIES 

An expenditure of nearly 90 lakhs of rupees 
for the erection and equipment of the _ six 
National Laboratories foi' Physical, Chemical, 
Metallurgical, Fuel, Glass' and Road Research 
for the year 1947-48 was approved by the 
Governing Body of the Council of Scientific 
and Industrial Research, India, on the 9th 
February 1947. 


GRANT FOR THE RAMAN RESEARCH INSTI- 
TUTE 

The Governing Body of the Council of 
Scientific and Industrial Research, India, de- 
cided that subject to funds being obtained from 
the Central Government, a capital grant of 
Rs. 3 lakhs should be made to the Raman Re- 
search Institute of the Indian Academy of 
Sciences, Bangalore. 


HONOURS AND AWARDS 

-Prof. M. N. Saha has been elected a mem- 
ber of the Astronomical Society, America, and 
Sir S. S. Bhatnagar has been swarded the 
Sir C. R. Reddy National Prize in Chemistry. 


EXHIBITION OF INDIAN PATENTS 

The Exhibition, which has been organised 
in memory of the late Jamshedjee Tata, is 
intended to stimulate Indian talent and enter- 
prise to develop the resources of the country. 
It is proposed to have in the Museum a per- 
manent section for Patents, which may ulti- 
mately develop into a Patent Museum. 

, In his inaugural address, Dewan Bahadur 
K. Rama Pai, Controller of Patents and De- 
signs, stressed the usefulness of the Exhibition 
in providing an incentive to inventors and 
patentees for giving practical effect to many of 
their ideas. He regretted that Indian invent- 


ors were not aware of the proper channel 
through which their inventions could be 
adopted for industrial purposes. It was a sad 
fact, he said, that v/hile 90 per cent, of the 
applications for patents hied in India during 
1946 came from aliens, only 10 per cent, were 
from Indians. It was, therefore, necessary, he 
maintained, that the Patent System should 
receive greater attention in all responsible 
quarters in the country. 

Warning that industrialists should not be 
hasty when judging the value of the inventions 
exhibited, Mr. Pai narrated the episode of 
Alexander Graham Bell (with whose birthday 
the inauguration of the present Exhibition 
coincided) at the Philadelphia Exhibition where 
his invention of the telephone went: very nearly 
unnoticed until the Emperor of Brazil , recog- 
nized him and appreciated his Talking box’. 
He also related Bell’s adventures with Mark 
Twain w^-ho refused to invest a small amount 
in telephone stock and thus lost a fortune. 
Even the Patent Office, Mr. Pai continued, was 
sometimes not able to estimate the possibilities 
of new inventions. While the 1921 Annual 
Report of the Patent Office had only a scepti- 
cal reference to the invention of a pocket 
charka^ he had seen in the present day very 
efficient charkas which could be clipped on to 
the vest pocket like a fountain pen. 

Finally, he expressed the hope that the 
Exhibition would direct the attention of all 
concerned to the importance of utilizing the 
Indian Patent System, which has been in exist- 
ence for more than 90 years, to the best advan- 
tage of this country. 


INDIAN PHYTOPATHOLOGICAL SOCIETY 

The Mycologists and Plant Pathologists 
who met at the Indian Agricultural Re- 
search Institute, New Delhi, at 5 p.m. on 
28th February 1947, resolved to establish a 
Society to be known as the Indian Phytopatho- 
logical Society, membership of which is open 
to all persons and concerns interested in the 
study of fungi, bacteria, viruse? and their 
useful (industrial fermentations, food yeast, 
penicillin) and harmful (plant and animal 
diseases) aspects. The Constitution and Bye- 
laws that had been drawn up, were approved. 
Those interested can join as Patrons paying 
Rs. 1,000 (=$350 or £ 75), or as Life Members 
paying Rs. 120 (=$42 or £ 9), or as Ordinary 
Members paying Rs. 10 (=$3*50 or 15 shil- 
lings) per annum. Both the Life Members and 
Ordinary Members are required to pay an ad- 
mission fee of Rs. 10, Patrons and Foreign 
Members being exempt. A Committee con- 
sisting of Mr. J. F. Dastur, Chairman, Drs. B. N. 
Uppal, S. R. Bose, A. Sattar, with Dr. B. B. 
Mundkur as Convener to found a Journal, was 
formed and Dr. B. B. Mundkur was elected 
Secretary-Treasurer for the year 1947. It was 
also resolved to designate the members joining 
before January 10, 1948, as Charter Members. 
A cordial invitation is extended to all persons 
and concerns in India and abroad to join the 
Society and make it a success. 
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OVERSEAS TRAINING OF SCIENTIFIC PERSONNEL 


T he appointment of a Committee by the 
Government of India to review the work- 
ing of the Scheme for Overseas Training of 
Scientific Personnel will be warmly and wide- 
ly welcomed. The step is indicative of the 
appreciation of certain inherent defects in the 
scheme as well as of the awareness that it is 
capable of further improvement. We are not 
acquainted with details of the terms of refer- 
ence to the Committee, but we hope that they 
are comprehensive enough to cover all aspects 
of the scheme including those pertaining to 
a proper utilisation and harnessing of scientific 
and technological man-power, now being 
trained in England and America. 

We have had occasion to write before about 
the recruitment of students for training over- 
seas, and the difficulties of . admission and 
living accommodation in U.S.A, and U.K. We 
had suggested that admission might also be 
sought in universities of other countries, like 
Australia, New Zealand, Sweden and Russia. 


Most of the recommendations have been ac- 
cepted, and efforts are being made to improve 
the living conditions of students deputed to 
U.K. Maulana Azad, Member for Education, 
has made it clear that the Government of 
India are selecting students for training on the 
basis of merit and qualification alone. There 
can hardly be any dispute, both from the short 
and long-range view, on the soundness of such 
a procedure. 

It is now two years since the schsme was 
inaugurated. The first batch of “Dalai Boys” 
are due to arrive within a few months. 
Arrangements are to be made to receive them 
and place them in congenial positions. We are 
painfully aware of lost opportunities and 
languishing talents in the past. This, we hope, 
will not happen again. Our men and women 
must have the full opportunity, the freedom, 
the stimulating and the contented atmosphere 
in which they can work and contribute their 
best to the common cause. 



104 

In preparing lor the reception of our young 
men it might be of help to remember the 
atmosphere, background and method of train- 
ing in foreign countries. Guided by eminent 
scientists with sympathy and understanding in 
laboratories equipped with the latest types of 
labour-saving devices and precision instru- 
ments, they would be returning home on the 
eve of the long-cherished liberation of our 
country from bondage. Life in a free country, 
however short, is sure to have fired them with 
patriotic fervour and enthusiasm, to do their 
little bit for the regeneration of their mother- 
land even as their counterparts are doing 
elsewhere. 

These people, it must be admitted, will find 
on their return the same ill- equipped labora- 
tories and a general lack of co-ordination of 
activities and co-operation in research which 
they had left behind them when they went 
abroad. Even the meagre equipment in our 
laboratories have not been, owing to severe 
restrictions on imports, replaced and much less 
added to, for the last seven years, when the 
pace of scientific advancement in other coun- 
tries, has been particularly rapid, Our back- 
wardness in establishing, during the war, a 
scientific instrument industry is equally res- 
ponsible for the slow advancement of science 
in India. All the same there is no reason why 
the enthusiasm of the newcomers should not 
be carefully nurtured and directed into fruit- 
ful channels, or all possible facilities and free- 
dom should not be given to them to iarry out 
work after their own heart. With, all our limi- 
tations, the elder scientists are in a position to 
extend to them the very necessary encourage- 
ment and co-operation in their efforts to estab- 
lish a sound, creative atmosphere of science. 
The incoming young men, on their part, cannot 
naturally expect to revolutionise Indian scienti- 
fic research overnight. They have to build up 
bravely and patiently, at times against odds, 
the scientific edifice of their dreams. We are 
confident that both the young and the old will 
work hand in hand in the cause of science and 
national progress. 

As a measure of replacement of the present 
scheme of training students abroad, with obvi- 
ous saving in money and time, the suggestion 
of Mrs. Ellen Watmull cannot be too strong’ 
recommended. “At the present timie it costs 
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from Rs. 30-50 thousand to educate one yoim.i4 
person in the United Stales”, writes Mrs. Wai- 
mull, “and slightly less in England. Multii)!y 
this by 600, the number of Indian students in 
U.S.A., and you have an irnpressivt' sum, 
Rs. 180-300 lakhs spent every two to three 
years in U.S.A. alone. Why not send hall' tlu' 
number of students, or even less than that, 
abroad” she rightly asks, “and spend the rest 
of the money in developing Indian Univer- 
sities?” Continuing, she writes, “An electron 
microscope costs about Rs. 25,000, less than tiie 
cost of higher education abroad of one Indian 
student fo]- two years. And what a blessing 
it will bs to have such a microscope in every 
medical school and technological institute I 
Similarly laboratory facilities will enable 
India’s scientists to do research second to none 
in the world.” 

In such a scheme of expansion and equip- 
ment of universities and research institutions 
in the country, which is also contemplated on 
a small scale by the Government of India, we 
would urge on the Government the policy of 
inviting technical experts and eminent men of 
science from abroad to train up our young men 
to the level of efficiency which would bring 
our academic institutions and, in general, our 
scientific front, on a par with the best in the 
world. We could, for instance, invite experts 
in fisheries and marine industries from' Japan, 
chemical technologists from Germany, mining 
and metallurgical engineers from Italy, Russia. 
Canada and America. A measure of the bene- 
fit we could gain from such a scheme can be 
guaged if we remember the enviable place the 
United States have attained in Science and 
Technology owing largely to the policy of wel- 
coming refugee intellectuals from foreign lands. 
It is also worthy of note that Russia is studi- 
ously importing German experts to mann her 
laboratories and industries. The United King- 
dom, which has in many respects remained 
highly conservative, has not hesitcitcd to take' 
this salutary step. We should indeed be 
losing a great opportunity if we do not follow 
the example even as our immediate neighbour, 
Australia, is now doing, without running the 
risk of condemning our country to remain for 
a considerable time in the backyard of modern 
■ civilisation. 
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EDITORIAL NOTES 


THE ASIAN CONFERENCE 

T he Asian ConCorence that concluded recent- 
ly in New Delhi promises to be such an 
e\’:nti‘iil landmark in the history of mankind 
that current science cannot leave it unnoticed. 
The savants and i)rophets and scholars and rc- 
foriners of the rertile East (except, unfortu- 
nately, of Japan) had congregated for this 
historic meeting. One wonders if this is the 
great me:ting that has been prophesied in the 
Bible. 

Addresses were' delivered by eminent lead- 
ers who have been in the forefront of the 
light for freedom, in the various countries 
stressing the indispensable necessity of the in- 
dependence of each and the mutual support 
of one another for tlie social, economic and 
political development of all if the East has to 
gain an equality with the West. Spiritually, 
however, it is recognised that Asia has to give 
the lead to tlie rest of the world whoso material 
advancement has far outstripped its moral pro- 
gress, with a new outlook, a new ideal of life 
and a correct sense' of human values which 
subordinates llie material needs, however 
necessary, and material achievements, however 
spectacular, to the moral independence and 
spiritual glory of man. 

At a time when politicians elsewlicre in the 
world are wrangling over petty matters, back- 
ing Ihc'ir argiiinrnts with threats of atom bombs 
and bacterial warfare, the message of the East 
of “Conqiu'ring tlie world with Truth and 
Love” comes indeed as a cool broi/.e in the 
midst of a fle.sert. Tin.' inspiring speeches and 
the unanimity <»f ideals of p.’uce that were 
witnessed at, the confert'nce provide the hope 
that an indepc'nd. nt, si'H’-dirccting East will 
steer humanity clear of the morass of material- 
ism and th(' whirl pools of power politics 
which now thn'aten to plunge the world into 
devastating war at any moment. 


THE INDIAN SUGAR INDUSTRY 

T he weak and unliappy position in which the 
Indian sugar industry llnds it.sclf to-day, 
after hfi- eu years of uninterrupted and gene- 
rous protection, is implicit in the recommenda- 
tion of tlu' TarilT Board to ihi' Government to 
continue the protection for a further period of 
on:* year up to the I'lid of March 1048. The 
foundations of tlu* industry in India_ were laid 
in 1932 by tlie impo.sition of a tarilt on im- 
ported siigai*. fhftt'en years is a suniciently 
long periiKl for any industry to have establi.sh- 
ed itself on a sound basis, and it docs little 
credit to those to whom the destinies of the 
industry were enti-usted to 1‘md now that the 
industry is still unable to stand on its feet. 
While the industry will twer be grateful to the 
pioneering work of Barber and Venkatraman 
and his associates in the domain of cane im- 
provement and cultivation, it is sad ^ to note 
that processing aspects of the sugar 'industry 
have not received any effective attention. 


The short-sighted Indian capitalist who has 
perhaps derived the greatest benefit from the 
industry, has shown little appreciation of long- 
term research as a factor in securing its eco- 
nomic stability. There are very few industrial- 
ists who maintain competent chemists in their 
factory, and when they choose to do so, the 
chemist is employed only for the crushing sea- 
son. The sugar recovery in Indian plants 
hardly exceeds 10 per cent., while the corres- 
ponding (Igure for Java is rarely less than 
12 per cent., and at times exceeds 13 per cent. 
And this in spite of the improved varieties of 
cane which compare in sugar content very 
favourably with foreign varieties. Thus the 
Indian capitalist, with the exception of a nota- 
ble few, forfeited the trust placed . in him. 

Another aspect of the Industry which has 
been neglected by the sugar factory owners is 
the utilisation of by-products and wastes of 
the sugar plant, the commercial exploitation 
of which would have naturally served the in- 
dustry well. There is little research into this 
aspect of the problem, and less application of 
even known processes of exploitation. The 
Indian Council of Agricultural Research which 
has been spending annually from four to five 
lakhs of rupees on researches into problems of 
the sugar industry has concentrated mostly 
on the agricultural side of the problem. But 
the dividend-minded capitalist is ever nervous 
of venturing on. projects whose dividend-paying 
capacity is not .a foregone conclusion. The 
Sc'ction of Fermentation Technology of the 
Indian Institute of Science, for instance, have 
dc'velopcd a strain of yeast which yislds' high 
concentration washes .from molasses and has 
proved successful in large-scale trials at 

k) aurala and Hargaon, a development which 
industrialists in other countries would be eager 
to adopt. Most of the factories in the country, 
on the other hand, do not have a distillery 
attached to their factories ; the molasses, 
tliorefore, goes into the manure heap, thus 
denying the country a potential source of in- 
valuable power alcohol. In this respect, except 
for the Governments of Mysore and U.P., 
which encouraged the production of power alco- 
liol by compelling its incorporation in a certain 

l) roportion in motor fuel, the rest of the 
administrations in India have shown, little 
appreciation of the value of exploiting this 
by-product to the Industry. It is to be hoped 
that the Central and Provincial Governments 
will not be influenced by competitive interests 
in encouraging, it not compelling, the produc- 
tion of power alcohol from molasses. If indeed 
the sugar industry is to be put permanently 
on its fe:t the administrations must soon make 
up their minds to encourage commercial ex- 
ploitation of all the by-products of the industry 
that are now going to waste. 

With respect to this question the Tariff 
Board has recommended “that the present 
Central Government grant to the Indian Cen- 
tral Sugarcane Committee of one anna per cwt. 
from the excise duty on sugar should be in- 
creased to four annas per cwt. and that 
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facilities should be given to the sugar factories 
to establish subsidiary industries.” While 
welcoming this move we have only to suggest 
that a good portion oT the Government grant 
be earmarked for research into problems of 
immediate interest like the utilisation of molas- 
ses for tlie maximum production of power 


alcoliol, f(Hxi yeast (from which the B Vitaniin.s 
can also be manufactui'cd) and of bagasse for 
the production of paper and boards. Such 
researches sliould be planned and directeci by 
a Committee' Experts appointed by Govc'rn- 
ment, and must not, for obvious i-easons, be 
entrusted to unenlightened sugar interests. 


CHEMICAL RESEARCH AND INDUSTRY^ 


TWr ODERN chemistry is undoubtedly the most 
important of sciences in relation to in- 


dustry. It is not unlikely that the research 
carried out in the National Chemical Labora- 
tory at Poona may from the point of view of 
immediate results for the benefit of industry 
prove by far the .most important of all the 
National Laboratories which are being estab- 
lished in various centres in India. The rapid 
industrial development in Western countries 
was largely the result of development of che- 
mical technology. 

We cannot sufficiently emphasise the import- 
ance of scientific research for industrial pro- 
gress. We have not paid adequate attention 
to research and in consequence the industrial 
development in our country is at a relatively 
low level. Those industries which have been 
developed arc largely dependent upon not only 
imported machinery but on processes made 
available by the foreign manufacturer. The 
only advantages that industry depends upon in 
India are cheaper labour and the advantage 
of such raw materials as may be available and 
of course a large and easy market that we 
have in India by reason of its population. 
The establishment of the National Chemical 
Laboratory in close co-operation with indus- 
trialists through the Council of Scientific and 
Industrial Research will, I hope, help to bring 
Indian industries scientifically and technologi- 
cally to a higher level of efficiency. 


Appeal to Industrialists for Generous 
Support to Research 


to this and the other national laboratories. 
We cannot always expect immediate returns 
on investigations undertaken by scientists. 
Nature is not an easy customer. ’We have to 
accept defeat on ten occasions and persevere 
in order to win on the eleventh occasion, 'fho 
discovery madi' at the end of a long sc*ries 
of experiments may in its reward compc'nsate 
for all the negative results which preceded it 
and which the patience of the scienti.st.s 
endured witli equanimity. The story of 
Bhagirat who did penance to bring the CJanga 
down is a parabki to illustrate the patic'nce 
and perseverance and single-minded concentra- 
tion on scientific research which produ(‘e 
results for practical application in human 
progress. I would appeal to industrialists and 
other commonsens.' people not to exixict imme- 
diate money-returns for investment in seienli- 
fic rcsearcli. To expect immediate returns is 
a very short-sighted approach to the goddi's.s* 
of science. She will refuse to respond to .^uch 
advances. Many fields of enquiry and experi- 
ment which appear to be wasteful and irrele- 
vant may at the end prove abundantly useful 
and productive of discoveries of great value. 
Some things appear at the earlier stages to be 
academical and of little practical utility. No- 
body imagined sometime ago that atom's could 
have any practical value, but to-day ilu'se 
investigations have resulted in one of liie most 
deadly of tlic weapons of war. What was 
mere theory and dream has become too ri'al, 
indeed one might wish it were Jess of a reality. 


On this occasion it may not be inappropriate 
if I make a very special appeal to all indus- 
trialists that money put in scientific research 
is in. the long run a good investment. I appeal 
for as much funds as industrialists can give 


* Extracts from ilie adlrcss by Sri C. Raja.uo palachari, 
Member for Industries and Supplies, (iovenunent of 
India, who presided on llie occasion of the Foundation 
Laying Cermony of the National (Chemical baboratory, 
at Poona, on the (ith April 1947. , 


UNESCO, DIVISION OF NATURAL SCIENCE 


IMMEDIATELY action will be taken by the 
Division of Natural Science of UNESCO 
during 1947, on (1) Reparations in the form of 
scientific equipment, (2) Aid to biological 
standardisation (PCBS will be the responsi- 
bility of WHO), (3) Investigation of the role of 
customs duties as barriers to the circulation 
of scientific equipment, (4) Standardisation of 
scientific equipment (in the meantime the ISO 
and the Unions will be encouraged to concern 
themselves with this), (5) The language ques- 


tion and an auxiliary international language 
for science, (6) Formation of an international 
scientific appointments agency, (7) Formation 
of international chairs at univei'sitie.s, (8) In- 
stitution of prizes, laureateships, etc., (9) Com- 
missioning the preparation of school text-books 
designed to explain the world-view of science, 
(10) Provision of scientific apparatus and 
equipment for regions and countries remote 
from the main centres of science and techno- 
logy. 
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Bhatna o^ar : Che National Chemical Laboratory 

THE NATIONAL CHEMICAL LABORATORY 
Its Scope and Functions^' 

By sir S. S. BHATNAGAR, o.b.e., d.sc., f.r.s. 
(Director of Scientific and Industrial Research) 


npHE National Chemical Laboratory is the 
fifth in the chain of a series of National 
Laboratories which the Council of ScientiUc 
and Industrial Research lias sponsored. On 
previous functions I dealt at great length on 
the nature of the National Laboratories. 
These Laboratories as I have said before are 
not intended to supplant but to supplement 
the work of individual or collective industrial 
concerns in respect of research. They will 
undertake work of the kind that docs not come 
ordinarily under the purview of the existing 
industries or universities. One of the main 
functions of the Ncitional Chemical Laboratory 
will be to bridge the gulf between scientific 
research and its application to problems of 
human welfare. The National Chemical Labo- 
ratory will undoubtedly take up long-range 
problems of fundamental research in chemistry 
— problems which are u.sually not tackled in the 
universities for want of funds or lack of faci- 
lities for organised co-operative research. Such 
problems arc not sponsored by ordinary indus- 
trial organisations as their solution does not 
hold out prospects of bringing immediate mone- 
tary advantages to the industries concerned in- 
asmuch as they must be preceded by pilot plant 
investigations. That this country is capable of 
lirst class scicntiiic work, is well established 
by the many important contributions made by 
the Indians in the theoi-otical (icld. The road 
from a scicntiiic discovery or an invention, 
to its succcs.sful industrial application is goi\e- 
rally long and tedious and it is this stage which 
the Indian scientist seldom reaches. His pub- 
lished work is immediately made use of by 
countries betUir equipped to travc.'Tse the difli- 
cult route of application, 'fhe Indian business- 
man very often has neither the stall nor the 
equipment nor even the insight to appreciate 
the discovery of his colleagues and so the util- 
isation of discoveries made in India takes place 
in some other countries and even the credit of 
the newnc'ss of an Indian idea is snatched 
away from the real autlior. I could quote 
many illustrations. When T was in America 
in 1944, some notable Indians in^ America 
brought several instances to our notice. Such 
instances arc not uncommon even in Britain. 
The most important recent example is that of 
the discovery of penicillin which was due to 
two British scientists, Fleming and Florey, but 
as England was unable to develop the large- 
scale or semi~large-.scale production of this 
material during the war, America had to take it 
up; and the credit due to the British scientists 
had to be fought for and revived by the British 
people. Very often the developmental stages 

* Extnicl of speei’.h delivered by Sir S, S. Hhiitnagar 
on ihe occasion of I.aying the Foimdalion Slone of the 
National Chem'u'ul I.uboratoty, at Poona, on the 6ih 
April 1947. 


involved, require work of. high quality and 
originaljly and the expenditure generally is 
much higher than that involved in thd dis- 
covery of the fundamental principle. India 
must realise that this developmental work 
deserves to be recognised as well as the dis- 
covery of a principle. Perhaps the most 
attractive and useful feature of the National 
Chemical Laboratory will be that it will be 
equipped and organised to meet the needs for 
such developmental work for which hardly any 
Uiboratory in India is at present equipped. 
Such work has been almost completely neg- 
lected so far by the universities in India 

1 cannot do better than quote a few senten- 
ces from a booklet issued by the National 
Chemical Laboratory Planning Committee in 
which these aims and objects of the proposed 
laboratory have been described in great detail. 

(CO] ding t() this book, “The developmental 
work m the National Chemical Laboratory may 
lake the lorm of improving old processes in the 
light of new scientific knowledge or of dis- 
covering new processes. The development of 
new processes will be carried out to the pilot 
plant stage in the laboratory. When a suc- 
cessful process has been passed on to industry, 
the National Chemical Laboratory will remain 
in touch, and any dimculties or ‘problems that 
may arise in the large-scale manufacture of 
tlie pr*()duct will be brought back to the labo- 
ratory lor .solution. In addition to the processes 
djweloped in the National Chemical Laboratory, 
other problems of industry which fall within 
the scope of investigations of the National 
Chemical Laboratory may be taken up. The 
men at the National Chemical Laboratoi'y even 
on their own initiative may undertake to in- 
v(Lstigate technical processes of Indian indus- 
try and make improvements in them, 

“In this manner the link between the Na- 
tional Chemicxil Laboratory and the industry 
will be living anci vital, and so will be its 
link with universities and other scientific insti- 
tute's in the country where fundamental scien- 
tific research work is being pursued. These 
institutions may be invited to pass on their 
discoveries and inventions to the National 
Chemical Laboratory for developing the means 
to their successful industrial application. 

“Some of the most important scientific dis- 
coveries during the last half century, which 
have been of the greatest benefit to man- 
kind, have nearly always resulted from large 
organisations both of workers and of mate- 
rials, and have involved expenditure, which 
falls outside the capacity of the average scien- 
tific laboratory. In the same manner technical 
processes developed in the western countries 
which have revolutionised industrial develop- 
ment and modern civilization itself, have re- 
quired huge expenditure of funds and mate- 
rials. The utilisation 'of coal tar, fixation of 
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atmospheric nitrogen, the dcvelopmeut of 
l>lastics and artificial rubber, of artificial tex- 
tiles and fabrics, the hydrogenation of coal, 
and the development of tlie entire petroleum 
industry are a few important examples out of 
a large list. The National Chemical Labora- 
tory hopes to be in a position to undertalvc 
such dilficult, important and expensive re- 
search. 

'It must be mentioned here that the major 
probtems of industry, or speaking of the wider 
aspect, those of human welfare are never such 
as fall within a narrow grove represented by 
a particular branch of clunnistry. More often 
than not, for the successful solution of a prob- 
lem, the co-operation of experts from dilferent 
Helds of science is necessary. The National 
Chemical Laboratory will, therefore, embrace 
not only chemistry, but also physics, minera- 
logy, engineering and biology in so far as they 
relate to chemical problems and the chemical 
utilisation of national resources. Without the 
provision of such a wide scope the labora- 
tory may become sterile. The in.stitutes of 
industrial research in other countries fully 

recognise this need. The Mellon Institute, 
which is peprhaps one of the best industrial 
research institutes in, the world dealing with 
chemistry, has highly developed sections rep- 
resenting biology. The famous Massachusetts 

Institute of Technology has a department of 
Biological Engineering which comprises of 

such subjects as biophysics, food technology, 
sanitation, nutrition and industrial biology. 
The National Chemical Laboratory recognising 
the same principle will have sections of 
Chemical Engineering and Biological Chem- 
istry and Evaluation. 

'Tt may also be stated that in modern applied 
research concerted teamwork is becoming 
more and more essential. The day of the in- 
dividual research worker is nearly passing 

away. The solution of problems which arise 
to-day require the specialized knowledge of a 
number of experts. It is, therefore, essential 
that the National Chemical Laboratory while 
embracing a large number of subjects and 
experts in different fields should be able to 
work as a teapi. 

“Last of all, the functions of the National 
Chemical Laboratory will include the training 
of research workers in specialised Helds of 
chemistry and technology with particular refer- 
ence to those for which no provision has been 
made in the existing scientific laboratories of 
the country.” 

The subject of chemistry occupies a unique 
position in the field of industrial development. 
There is hardly any finalised industrial pro- 
duct, raw material or process in which chem- 
istry does not play a part. It is obvious that 
no single laboratory could hope to accomplish 
everything needed for industrial research in 
this field and specific problems will have to 
be solved and fundamental work carried out 
in numerous other laboratories in the provin- 
ces and the universities and in the laboratories 
of private industries. At the present stage of 
our country’s development, we do, however, 
need an outstanding laboratory in India which 
will offer facilities for research work in the 
more important fields of chemistry. It has 


therefore, been proiioscd by the PlanniuK (’om- 
millee that the National Chemical I ial)or:i!ory 
will have the following seven main ilivi.sien;-:* — 

1. Inorganic and A{)pliecl Cluanistry. 

2. Physical Clu'mistry including^ MU'ctro- 

chemistry. 

3. Organic CHiemistry. 

4. Chcmisti'y of High Polymers. 

5. Biochemistry and .Biologi(*al Kvaluatien. 

6. Chemical Engineering’. 

7. Survey and InU'Higtmcc. 

It must not he forgot ttm tliat duanistry is an 
expanding siil)jeet and some' of the divisions 
may have to become' ind. piauk'nt laboratories. 
For example, Eleetro-eheniistry is fast iiecoin- 
ing an imijoriant bi‘aneli of chemistry capable 
of independent exist, nee and tlie C’ouneil is 
already exploring the })ossil)ility of dmadopiiig 
it in a separate laboratory of its own. 

It will be noticed lliat tlu‘ divisions of In- 
organic, Organic or Pliysieal Clu'inist ry and 
Chemical Engineca'ing cover a wide' variety of 
chemical industries. For ('xamplta tlu‘ divi- 
sion of Inorganic Cliemistry and Pliysiiad 
Chemistry jointly will dral with the ehemisli’y 
and industry of radio-active sulistanee's, indus- 
trial gases and miru'ral resoure(\s of India and 
many other iiidiistries sueli as glass, eeranr.es 
and clay. Physicsil Chemistry linds many ap- 
plications in indush'y. Industrial catalysis, 
high and low ].)ressiii’e t.'chnictue, colloidal solu- 
tions, pastes, paints, emulsions and hrims, 
phase-rule separation, eleetro-iru'tallurgy, (‘lee- 
tro-cliemistry and corrosion constitute some of 
the types of systems and problems wluM\*in 
physical chemistry has played an imporlant 
part in the past and will continue to play an 
C'ven more significant role. TIk' fascinating 
research work in Organic Clu'mistry lias er.n- 
trjbuted greatly to the pri'sent elu'mieal age. 
Civilisation would have been V(‘ry dilTeri'ut 
and prosaic but for such chemical industries 
as coal and coal tar products, organic' solvt'ids, 
dyestuffs a.nd intermediate chemicals, drn/.fs, 
vitamins and hormones, alkaloids and other 
active principles of plants, essential oils, p r- 
fumes and cosmetics, oils, fats, waxt's, tannin 
materials, carbohydrates, dclt'rgc'nts, w('iting 
agents and petroleum industries, ('tc., t'lc. In 
fact there is hardly any industry in which 
Physical and Organic Chemistry liave not 
found direct access and even warm wt'leonu'. 
The section of chemical engineering will ('liable 
workers to carry out pilot plant work and lielp 
in engineers and chemists being trained to lake* 
up the designing and working of large-scale 
chemical plants. The division of High Ikily- 
mers will deal with the fascinating Held of 
plastics, paints, rubber and synthetic rubbers. 
The division of Biochemistry will be lulpful 
in dealing with problems pertaining to life 
processes and will assist in establishing phar- 
maceutical industries and health organisations 
in the counti'y- This is a very live branch of 
chemistry and India is fast developing an 
active school of workers in this field. The 
division of Survey and Intelligence will form 
an important part and it will deal with survey 
of raw materials and also provide research, 
technical information, and library and transla- 
tion services. It wUl also carry out the duties 
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of sciontille liaiaon and will provide museuna, 
publication and publicity facilities. 

There are hardly any now land.s which India 
can hope to e.xploit. Sciaice may discover new 
sources of wealth in the lands we hold and 

crow new raw material.s in them. The only 

new lands on which we may have our eyes 

must lie in the domain of the mind and have 


to be created in the research laboratory. It is 
on these sources which will emerge from the 
national laboratories that we have to depend 
now and in the future for the means to main- 
tain and raise our standard of living and to 
keep abreast amongst the best nations of the 
world. 


SIR K. S. KRISHNAN 


announcement x'ecently 
Hon’ble C Rajagopalachariar, Member toi 
indus^os and Supphi^hat Sir K S. Krishnan 
0 sc F R H., has accepted the Directoiship of -he 
National Phy.sical Laboratory will be warmly 
welcomed by roader.s of Current Science. 

Professor Kri.shnan has had a remarkably 
brilliant career. After completing his Unwer- 
shy education, Krislinan joined the sfaff ol 
tlie Madras Christian College. But his thirst 
for higher studies ami rosparch did not keep 

him long there. 


of rosoarcli sliuionts working under 
inn guidance of Professor Raman at Calcutta. 


Krishnan 


ing guidance - , , 

Placed in the pr<ipor environment, , j. 

soon shorn- as 'an enthusiastic and brilliant 
investigator and was foremost among 
c/tr P'unan's collaborators. In liUo, nc. wa^ 
appointed as Reader in Physics 
TnivLi^tv. 'rhis post he occupied only for 
live yelirs, for, when ProL 
in libkl, he unhesitatingly 

to occupy the newly ci-oatcd Mahcndialal Su- 
enr Pro fc.s.sor ship of Physics at the 
Association for the Cultivation ol 
With ‘-baraclrristic ability. Pro ; 
ci-ss fully ki'pt- I'P «ic >baat tiaditi ons acc^^^ 
nm’inv the leaderslup ol Piol. uaman uy 
in.Vr n Assdci-ition for Research in .Phys'C-'^- 
H)42,^‘ho Allahabad University brwtod him 
t ( wupv the Chair of Physics which he ac- 
(I'ptcd. ‘lie now rclimiuishos tins post to take 

"'Tim n-i:J^arih’"“Scs of Prof. Krishnan 

ol pliysics. important invc.stigations 

• the 


Indian 
Science, 
aan sue* 
acquired 
the 


L'uU; rind <>r lidiit. molwulnr optics and 

oftofi iu collaboration with PioL Kaman. 
While at Dacca and later at the Indian Asso- 
ciation Prof. Krislinan initiated and conducted 
wit\i conspicuou.s suoct-ss 
Uons on the magnetic 

results of which wt're published 


the 


In the 

Tramaciion., of tlif Royal Socii-ij; Mcmmr^^ 

for“'hfi stSly“o<''’ilx!"innuenco ot mognetlsnr 

iQAO Pfp thus became the sixth Indian ana 

SinS.°^At‘ aS^ 

bpiJt up an active school of research carry g 


out investigations on the thermal and electri- 
cal properties of metals and alloys. 

No sketch of Prof. Krishnan’s career would 
be complete without a reference to his exten- 
sive travels abroad, which gave him many an 
opportunity to visit important centres of re- 
search in Europe and America and to cultivate 
personal relations with eminent men of Science. 

He first visited Europe when he was invited 
to take part in the International Conference 
on Photoluminescence held at Warsaw in 1936. 
He widely toured throughout Europe and deli- 
vered a series of lectures at various important 
centres including the Royal Institution in 
London and the Cavendish Laboratory at 
Cambridge and in many of the Continental 
Universities. The Liege University honoured 
him with the award of the University Medal 
Ho again .visited Europe in 1939 to attend the 
International Conference on Magnetism held 
at Strasbourg under the auspices of the Inter- 
national Institute for Intellectual Co-operation 
and of the Service Central de Recherche Scien- 
tifique de France. In the summer of 1946 he 
went to England as one of the Indian delegates 
to the Empire Scientific Conference organised 
by the B,oyal Society. He also took part in 
the third annual conference on the X-ray 
analysis group of the Institute of Physics held 
in July 1946. At the request of the Govern- 
ment of India he visited Europe and America 
to survey the modern trends of research in the 
prominent physical laboratories. 

Besides being a Fellow of the Royal Society, 
Prof. Krishnan is a member of many Scientific 
Societies in India and abroad. He was the 
President of the Physics Section at the Madras 
Session of the Indian Science Congress. He 
has served in a number of Committees spon- 
sored by the Government of India for the 
scientific and technical development of the 
country. In recognition of his services to the 
cause of Indian science he was knighted 
in 1946j 

It is a matter of national pride that 
Prof, Krishnan who has had his entire research 
training in India should have been chosen to 
be the first Director of the National Physical 
Laboratory. Simple and unostentatious as he 
is, Prof. Krishnan is a gifted lecturer, noted 
for the profundity of his ideas and clarity of 
expression. With a man of his eminence and 
experience at the helm, the National Physical 
Laboratory can be expected with confidence 
to fulfil the tasks that it is intended to do. 





110 Ideals a f 

IDEALS OF 

QCIENCE to-day has come in for a strong' 

^ indictment at the hands of politicians and 
the common man, and this is how it is vvordi'd 
in a book which 1 came across recently : — 
‘'Humanity stands to-day in a position of 
uniqLte peril. An unanswered ciuestion is 
written across the t'uture : Is man to be tlu‘ 
master of the civilization he has created, t»r 
is he to be its victim ? Can he control the* 
forces which he has himself let loose ? Will 
this intricate machinery which he has buiit 
up and this vast body of knowledge which 
he has appropriated be the servant of th<‘ 
race, or wall it be a Frankenstein monster 
that will slay its own maker ? In brief, has 
man the capacity to keep up with his own 
machines ?” 

And the necessity of a right answer 
is perhaps more immediate than we realise. 

For science is not standing still It is 

advancing by leaps and bounds, gaining in 
impetus with each year. It is giving us more 
machines, faster machines, machines increas- 
ingly more intricate and complex.” 

As I read this passage I began to wonder 

whether the National Chemical Laboratoi’y of 
which I was invited to lay the Foundation 
Stone was going to be a blessing or a curse 
to India. But soon my doubts were dispensed 
and I was cheered by a new hope and a new 
outlook. I know that man is simultaneously 

a material object, a living being and a focus 
of mental activities. He appertains to the sur- 
face of the earth exactly as trees, plants and 

animals do. But he also belongs to another 

world — a world which although enclosed 
within himself stretches beyond space and 
time. And in this lie our hope and our salva- 
tion. 

Science and War — A Fallacy 

The popular indictment of science seemed to 
me, like many things popular, without any 
foundation. Can we justly blame science and 
its discoveries for all the destructive weapons 
used in the war or must wo look elsewhere for 
the cause ? Did we not have wars before even 
the beginnings of science and did not each war 
then make use of such knowledge as was then 
available for the creation of destructive wea- 
pons ? For all along the ages war has been 
considered to an easy way of solving dis- 
putes. It is not true then to say that science 
is responsible for war and for the creation of 
destructive agencies. If anything, human his- 
tory seems to indicate that .the ideas of war 
have been carried in their minds by men at 
all timss and in all ages. Science alone is 
certainly not responsible for war. 

Another popular complaint against science is 
that by the creation of machines she has taken 
away the joy of manual labour from the lives 
of men and made labour dull and mechanical. 
But as against this we must put into the other 

* Address delivered by Sri. B. G. Khtr, Prime 
Minister of Bombay, on the occa.sion of Laying the 
Foandstion Stone of the National ChemicalLaboratory 
at Poona, on the 6th April 1947. 
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."a'ale, llu‘ i-ich harvest of benefits which sciciiet' 
has t)nyred to humanity. Th(‘ shortening of 
long di.stances and the easy means of (‘oni- 
munication, to mention only two of them. And 
every soientihe discovery provides a numlxa* 
of eonstiaicii vt‘ uses Just as well as it provid^'s 
the destructive uses. For instaiu-e sU^d is usod 
for do.strueiive weapons; but as against those' 
it is n.sed for a hundred arts of peaet'. Witli 
the atom inanl) you also have infinite afomie 
nei-gy at your command for henefi(‘<Mit use 
if you so will. 

Tliere is oiu' otlun* sin that is popularly 
as(‘ribed to science, namely, tlu‘ sin of gloiafy- 
ing the' material at tlie <?xpens(‘ of spiritual 
value's. But .1 do not know that (‘Vtm tliis 

charge can stand the lest of dispassionate' 

analysis. If by this is me^anl that seieme-e Iuls 
increased the mc'ans of multiplying food and 
clotlns and all the other comforts of life' and 
give'll us ide, 'as and hope of a better living than 
was known to the world in the past, the' 
charge is true. But .seaenee has also giveai us 
a .scientilic outlook, and the scleaitifie me'thod 
has take'll hold of the minds of all thinking 

people in the world and it may be that if intel- 

ligently and lionestly practised, science may 
he our ssalvation as much as religion and s{)iri- 
tual practices. Indee'd we must not belie've 
that there i : a necessary antagonism betwe'en 
these two. 

To take a few instances: Take the qiu'stion 
ol war which looms so prominently bt'fore 
every einc of us to-day. In the agc's‘ liene by 
war was the easiest method of solving a riis- 
pute between nations. But with th(‘ advance 
ol science and the scientific method the minds 
of all thoughtful people are now turning to- 
wards the creation of agencies inori' for pt'.u'e 
than for war, namely, those of international 
arbitration and international control of prob- 
lems common to the whole of humanity It 
IS true that scivnee has increased and brought 
into existence deadly weapons of destriieiion, 
but It has also evolved men’s minds to a stage' 
at which the thought of war is rc'plai'c'd by 
th()ughts ol peaceful solutions of disputes. 

Again take another instance. Sc'ienc’c' is one* 
01 the factors which have shifted the emplmsis 
of our thinking from the salvation of llu' in- 
dividual to the salvation of the wlioh' race, 
ilie altruistic teaching of every religion worth 
the name is well known. The good of the 
people IS the ideal of every religion. It is not 
an exaggeration, in my view, to say that 
science has actually promoted and made oos- 
sible the achievement of those ideals. For as 
science advances and society beeonu's more 
and more complex, the individual has to learn 
more and more to subordinate his own good, 
to the^ good of all. And at no time were ideas 
of social welfare and social responsibility more 
thought of than in the present scientific age. 

It would thus seem that many of the evils 
which are held at the door of science and scicn- 
tific advance are a result of popular fallacies 
and lack of sound thinking. The fault is not 
lings^^^^^^ ourselves that we are under- 


Ideals of Science 


111 


JVo. 4 1 

April 1947 j 

Science and Philosophy 

Wo, Indians, are soniotimos ridiculed as peo- 
ple b.ing loo much interested in matters con- 
cernin^^ the spirit, and less with the material 
arts of life. 'Flie fault is attributed by our 
critics in a u'rcat measure to our ancient Hindu 
Idiilosophy. But what is this Hindu Philos- 
ophy cxcej)t a V('ry highly evolved and per- 
fected science of life? Anyone who studies 
the principles of “Yo^a” cannot but be impress- 
ed by the d^ep studies in Psychology which 
our ancestors had made the subject of their 
life’s work. And did we not have in ancient 
times in our land a highly developed study 
of the science of astronomy, of mathematics, 
of medicine, of chemistry or of engineering ? 

I do not know that our Hindu Philosophy 
which is so much ridiculed ever stood in the 
way of the study and progress of these 
sciences. 

To my mind the correct view is not to regard 
the spiritual and the material sciences as two 
opposing principles or creeds ; but to regard 
them as the tw'o asiiects of a single Reality, as 
two ways to visualise a single Truth, a single 
Principle, wliich underlies the phenomena of 
the universe. Mat. riid science works through 
the bewildering plu'noineiia of nature and seeks 
to realise the unity tliat uiuk'rlhs all the diverse 
facts of Nature. Spiritual science or religion 
properly so-called working through the self 
and the states of conseiousness, aims at th .2 
realisation of the Supreme self, “to know, ihcit, 
by which all else is known”. Both the saint 
and the scienti.st must possess tlie sam.i quali- 
ties in order to rc‘ac*h their ideals. Soilless 
devotion, a meticulous love of Truth, inlhiitc 
pati.iict\ tliorougluK'ss and a depth of mmd 
winch dot's not rt'sent eriticisin in any form, 
but only maktLS fur the broadest sympathies. 
Not without these tiualities can t'ithcr of the 
two reach his goal. But it is my lirm belirf 
that the goal which both science and religion 
reach by cliiTerent routes is one and the same. 

Science and Education 

To-day the world is on the v.rge of moral 
bankruiitcy. 'Fhe spirit of seUlshness, lawless- 
ness and tlisinli'gralion has spread far and 
wide, A s. ntinu'iital fiacihsm is not the cor- 
rect rciily to Ihest' t'onditions. Science is on 
tlie march and is making’; great strides and 
with the advance of scitmee the moans of 
destruction are also advancing. Science do:s 
not take heed of moral progress. It continues 
to give us the bare, naked truth and leaves it 
to us to put it to use, good or evil, according to 
our moral make-up. 

The only .solution, to my mind, appears to 
be so to reconstruct fashion and extend our 
educational maehiiu'ry that tlu‘ moral progress 
of men including Scientisis, keeps |)ace with 
the progress in scieucx*. We must use every 
valuable means at our cipnniand, religious, 
social, educational ihrougii individuals, groups 
and nations for the c'levation of our moral 
standards. Tlu' problem of science is the 
problem of better education of the people. We 
must create higher ethical values. No one 
will dispute that the mechanical, physical and 
chemical sciences are incapable of giving us 


intelligence, moral discipline, health, nervous 
equiliorium, security ana peace. But they will 
help us in our great task of creating tne 
“Science of Man” which will be the task of 
the future. We must study Reality in all its 
aspects and to-day's function is an attempt to 
help us to do so in one of thsm. 

The Chemical Laboratory — A Symbol of 
Our Future Greatness 
The National Chemical Laboratory of which 
I have just had the honour ana the good 
fortune to lay the Foundation Stone, promises 
to be the symbol of our future greatness as 
a Nation. The wheels of fortune nave turned 
and we seem to be on the eve of the restora- 
tion of our former glory. Here, the scientists 
of our country will devote themselves to the 
search after Truths of Nature and thereby 
help the nation, let us hope, to achieve pros- 
perity, material as well as spiritual. And in 
this respect its position will be unique. Its 
most important tunction will be to bnage the 
gulf between science and its application; it 
will be a link between the Institutes for the 
study and research in pure science on the one 
hand and the national industries on the other. 
On the oth:r hand, the National Chemical 
Laboratory will itself undertake fundamental 
research in pure science, thus leading to great- 
er and better industrialisation. I'or is not pure 
science really the mother of modern Industry ? 
On the other hand, greater industrialisation 
must inevitably stimulate the advance of 
science all round. 

An Appeal and a Warning 
The task of the seeker is always a very long 
and arduous one. This is no less true of dis- 
coveries in science and their application. Apart 
from these, the diiliculties of nuance, and the 
right type of workers must also be taken 
account of. But it is equally true that only 
continuous and untiring research can win for 
us new discoveries and inventions. And while 
I am on these difficulties, I will take the op- 
portunity to make a special appeal to the 
industrialists. I would say to them, “Do not 
fall into the error of supposing, as you are 
very likely to do, that scientific or industrial 
progress can be made by entrusting everything 
to a paternal Government, and putting the 
whole responsibility for all initiative on it. 
Do not imagine that because Government have 
established this laboratory, Government alone 
must undertake all projects and experiments 
for the development of science and give you 
the bencllt of these.” Rather, be prepared to 
shoulder a major part of the responsibility, 
linancial or otherwise, with the Government. 
Do not do away with your own private indus- 
trial laboratories, where alone industrial re- 
search is best stimulated. Nor must you stint 
in your support to this Institution and the 
others such as the Universities. I mention 
with great pride the example of the Flouse 
of Tatas, whose contributions to schemes of 
National, welfare have always been munificent. 
That is an example which you all must emu- 
late if you believe in the progress of this 
country. If you keep that ideal before your- 
selves, Indian Industry cannot fail. 
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SUGARCANE IN INDIA— A RETROSPECT AND PROSPECT* 


ADDRESSING the Section of Agricultural 
Sciences, Mr. N. L. Dutt traced the growth 
of sugarcane cultivation in India. “Sugarcane 
and sugar have been known in India from the 
earliest times, philological and botanical evi- 
dences indicate that India is the home of 
sugarcane (Sacchcmivi Barheri).-’ The tropi- 
cal cancs introduced by tlie East India Com- 
pany met with failure. “Capl, Slccinan (1827) 
brought the Mauritius canes to India ; he 
introduced thick canes which belong to Sac-- 
charuvi oiJiclanarum L., are still being grown 
in certain parts of the country but on a limited 
scale and have now acquired local names.” The 
last decade of the nineteenth century saw a 
revolution in the method of. cane improvement 
in Java and Barbados by the discovci’y of fer- 
tile seed in sugarcane, but “India had to wait 
for thirty-one years” before she was able to 
effect cane improvement by “seminal selection”. 

Mr. Dutt paid tribute to the work of Molli- 
son in Bombay, Woodhousc and Basu in Bihar 
(during the early years of the work of the 
Agricultural Department) and the yeoman and 
pioneering work done by Dr. Barber and 
Sir T. S. Venkataramau in establishing the 
Coimbatore Breeding Station and evolving 
suitable seedling canes Ixmeiiting tlie Indian 
sugarcane-growers, and added that during re- 
cent years the economic canes of Coimbatore — 
Co, 313, Co. 331, Co. 290 and Co. 419 were 
intimately connected with the prosperity of 
the sugarcane industry in India. 

As regards the classillcation of canes, 
Mr. Dutt opined that “tlie actual allocation of 
the indigenous Indian canes” wliich were good 
many in number, to specilic groups attempted 
by Dr. Barber has yet to be completed. But 
from the investigation attempted so far, 
Dr. Parthasarathy has suggested the probable? 
origin of Indian canes by extensive hybridiza- 

Stininiary of Mr. NT. I,. Dud’s PrcsidiMUial Address 
to tli(^ Section of .Agiiciillure, Indian Scienct! ( 'onujiu'fls, 
Delhi, 1047. 


tion between »S'. ojjicianaruni and S, sponta- 
ncum. The present iiosition of tlu? taxonomy 
of SaccJiaruui at'c'ording to Mr. Dutt is that 
Eriatiihua should i>e separated from Saccha- 
ruin and that Erianthui; arundhiacinuii might l)e 
considered as jirobable sourc'e for tlu^ origiiii of 
the cultivated canes. Mr. Dutt (‘inpha.siz<‘d tlu^ 
m;cessity for .setting uj) a S. Hpioitatunun (ex- 
pedition for studying wild typc'.s a.s it ha.s htnai 
(d’ the great(‘st iissistane(‘ for (‘vadving (H-onomie 
lype.s, and showtxl tliat tli(‘ gtM)graphieal lr(*nd 
of distribution of S. spoatanciifn in of 

form with inereast'd mnnlxM* of ehronio.some.s 
was from north-W(?st to soulh-tsa.st in India. 

Mr. Dutt urged th(* mx'd for a larru* nundua- 
of Provincial Sugart'anc' Station.s dtwoied 
exclusively for sugaream* work whert* .suital)le 
varictic's for tracts .slioidci l)e li‘.sted i)(dori‘ 
releasing for genej’al (‘ullivaiion. H(‘ .sliowt'd 

how the Stations already (‘stabli.sht'd -Muzafar- 

nagar, Gorakhpur, Patna. Bombay and Madras 
— had done “work of gr(‘at utility on tlie varie- 
tal, cultural, manurial, eaiu‘-i'rovvth, .sucrose 
developmtmt, embryological and mye(dogi(‘al 
aspect” and “sugarcane soils”, but obstawecl tlie 
paucity of Cane IHwidopnu^nt I)<‘i)arlnieMls in 
the Provinces and States, lit' ftdt that there 
was a great necessity for a Caiu^ Develo]muiit 
Department in evt'ry Provine(‘ to I'prt^ad the 
benelits of research to the ryots scii ntitically 
and consistently. 

After eulogising tlu‘ Indian farnuu’ wiio was 
not .slow in taking U[) “v\dien onc(‘ h(‘ i.s con- 
vinced of the utility of an innovation,” Mr. Dutt 
concluded that tlie “work on planm‘d cultiva- 
tion has only just b(‘?»un and ilu* ('oinibatijn* 
canes have begun to eontribut(‘ to tlie siu'n^ss 
of tlie industry in North India (and now iilro 
in Bombay and Madras). The pnreut is, 
therefore, not an Kpilogiu^ but a Prolog.ue for 
the great chapter on Sug.aeane Ht‘s arelg which 
it is hoped, will Ik‘ writUai in tlu‘ wak(‘ of 
the stabilization of tla^ nase. nl ;;ug,ar industry 
in the lu^xt decatUs” 

D. S. 1), 


SCIENTIFIC MAN-POWER COMMITTEE 


^HE Government of India have appointed a 
Scientific Man-Power Committee to assess 
the Nation’s requirements for dillcrcnt grades 
of scicntilic and technical personnel during 
the next ten years and to recommend the step.s 
to be taken during the next five years to meed 
these requirements. 

The personnel of the Committee is as fol- 
lows : — Chairman: Sir Sliafaat Ahmed Khan; 


Mc}}i.bCTs : Ml*. AlV.al Ilussain. Dr. flomi 

Biiabha, Sir S. S. Bhatnagar, Dr. K. A. Hamiccb 
Mrs, ITan.sa M(*iita, Prof. Ilumaynn Kaliir, 
Col. K. 11. James, Rai Bahadur A. N. Khosla. 
Sir K. S. Krishnan, Mr. G. L. Mehta, Prof. J.N. 
Mukherjee, Dr. M,. (^ireslii, Dr. Birbal Sahni, 
Wing-Commander II. Singh, Dr. I). N. Wadia, 
and Dr. S. R. Sen Gupta (StH’retary ) . 

The Commtitee is to rtgiort within six 
months and is expeetesi to mt‘el tsirly in May. 
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SOME NEW RESULTS REGARDING 
SPHERICALLY SYMMETRICAL FIELDS 
IN RELATIVITY 


In a series of investigations concerning spheri- 
cally symmetrical gravitational fields in rela- 
tivity a number of important results have been 
recently obtained by my student-collaborators 
and myself. The details are being published 
elsewhere and only certain selected results are 
reported here. A line-element of the form, 

ds^ •■= “ (dx- + dy- + dz-) 4 - e^ dt^, 
where /n = ir, t), 

r- =■ X- + y- -h 


is taken along with an energy-momentum ten- 
sor, with the surviving components, 


It is then found that 

Sfll2 

-inp'e =p'-l-3lilr. 


f A 2 , /■ c) /4)7 3/^ 2 

J 4:77 pr^ e d {r e ) 


( 1 ) 

( 2 ) 

dt 



sp .12 
P e 



where a dash denotes a differentiation with 
regard to r, is an arbitrary function of r only 
and ct, t^^ are arbitrary but fixed limits of inte- 
gration. Tolman’s^ energy-expression U is 
found to assume the simple form, 

fAt + V)l‘2 

u (r,f) - (4) 

The results (1), (2), (3) and (4) are all 
new. Professor P. C. Vaidya (of M. T. B. 
College, Surat) has independently obtained (4) 
and solved by means of it the problem of a 
homogeneous spherical distribution surrounded 
by a different homogeneous spherical distribu- 
tion. The integral (1) has escaped the atten- 
tion of previous investigators. It leads to (3) 
which is a very convenient expression for the 
energy-content in terms of the boundary 
values. The result recently reported in Nature- 
by Karmarkar and myself is based on (3). 

Kaimarkar has been able to show that if the 
line-element is taken in the form, 

X p 

ds- = — e dr--r- (d^- fsin- ) {-e dt-, 
ir, t), v = v (r, t), 

it is generally of class two but it becomes of 
class one in case 

= i (e X'—e^ X' )/(e ~1), 


(3) 


(5) 
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The condition implies, in the absence of motion 
(i) p'==0, or (ii) p = 3p-tpY, (6) 

when the cosmological constant is ignored. 
The result (5) was independently obtained by 
K. P. Singh also. 

Benares Hindu University, V. V. Narlikar. 
March 25, 1947. 


1. Tolman, R. C., Relativity^ Thermodynamics and 
Cosmology^ 1934, 234. 2. Ncirlikar, V. V.,and Karmarkar, 
K. R,, Nainre, 1946, 158 , 550. 


ARE OPTICAL IMAGES AXIALLY 
INVERSABLE.? 

Kilpatrick noticed that, when a rough 
surface like a plastered wall with project- 
ing sand grains was illuminated obliqe- 
ly and examined through a telescops, the 
projections on the wall appear to the eye as 
depressions. As an explanation for this puz- 
zle,- he suggests that there may be an axial 
inversion of optical images, in addition to the 
vertical and lateral ones. Hudson*"^ describes 
cases of microscopical examination of metallic 
surfaces in which indentations appear in 
the optical images as protuberances. He 
reproduces a macrophotograph of a plate of 
metallic silver taken with vertical illumina- 
tion, in which corrosion pits appear as definite 
excrescences. He also cites a similar instance 
where the incised engraving on a presentation 
gold watch, on examination through a low- 
power microscope, appeared to him in dis- 
tinct relief. These observations seem to sup- 
port the argument of Kirkpatrick, Hudson is 
nevertheless led to question the objectivity of 
the suggested inversion on examining a photo- 
graph of three hollow stone querns, which also 
he reproduces in his paper. These querns ap- 
pear to the eye in the photograph as rounded 
convex stones and “invert” into the concave 
mortars they really are on merely turning the 
photograph upside down. 

Walls-* says that the last observation of Hud- 
son is based on the fact that natural illumina- 
tion of objects is from above downwards; and 
identifies it as “cameo-intaglio illusion”. He 
proceeds to state that whether top-lighted 
convexities in an inverted image or photo- 
graph will be seen as concavities or not 
depends on the observer’s familiarity with 
the real object, the inversibility being easy 
if the object is totally unfamiliar. He, 
therefore, asserts that this so-called axial or 
longitudinal inversion is purely subjective. 
Walls has not, however, offered any explana- 
tion for the anomalous appearance of the tele- 
scopical and microscopical images of the sur- 
faces observed by Kirkpatrick and Hudson, on 
which observations the case for a possible 
axial inversion of optical images actually 
stands. 

I have been carrying out some work on the 
visual perception of the depth and dimensions 
of objects in connection with certain investiga- 
tions in meteorological optics. I have put for- 


ward the view, in suggesting an explanation 
for the variation of the apparent shape of the 
sky with intensity of illumination,^' that, undjr 
identical conditions of observation, thc^ darker 
of two similar objects tends to imprrs.s the eye 
as being more &stant and bigger than tiie 
brighter.^* The apparent enlargement of the 
sun and the moon near the horizon” a.s w-ll 
as the anomalous variation of the vLsual .sliape 
of the overcast sky'-' stand readily explaiiuni on 
the basis of this view, as I have shown in 
my earlier publications in this Journal. Oi)- 
jects or parts of objects, which are more di.s- 
tant from an observer, diffuse less light to- 
wards the eye than relatively nearer onc\s, 
under the natural conditions of illumination. 
The eye is, therefore, trained by cndk\ss ex- 
perience to associate larger distances wdth 
greater shade and smaller distance's with 
greater brightness. 

The manner of illumination of the irregulai*- 
ities of a tHescopically- or microscopically- 
examined object will thus largely determine 
their apparent depth. Pits or dents on a iilane 
surface should normally be seen in diffuse 
radiation as dark patches on a bright back- 
ground, the greater the depth of the dent, the 
darker being its shade. With excrescence's on 
the observed surface, the eye would conversely 
associate greater brightness relative to the 

background. If, by suitable arrangements for 
Illumination, the dents are madt' to look 

brighter than the background they will look 

axially “inverted” into protuberances atul vice 
tjcrsa irrespective of whether they are sec'ti 

with the naked eye or through a lens. In tii(> 
examples cited by Hudson and Kirkpatrir'k, 
this IS how the apparent inversion may have* 
arisen. Metallic surfaces are viewe d in* reilce- 
ted light from sources of illumination placisl 
above them; the dents in those surfaces woulrl, 
therefore, catch and imprison a few rays of 
light and multiply reflect them internally, with 
the result that they give rise to bright stmts 
at their centres. Hudson himself state's that, 
m all metallographic work, a dc'pr('!.sion in a 
^croscopical image of a metallic surfnei' may 
be safely assumed to have a white snot at tli'e 
centre and may indeed bo thus identified. 

It may, therefore, be stated that the so-ealled 
axial inversion” of optical images is a suii- 
jectiye illusion^ and arises out of tlu' groafer 
depth the eye is trained by experirnee to .as.so- 
ciate with darker objects. We always hi'lieve 
we see such objects as would, under ’conditio'is 
ot normal vision, produce the retinal image of 
which we are actually conscious. 

1 inversion” of optical images ll)rong,h 
woii?H indeed to be objective, not oiilv 

would all rules of focussing be rcndi'r -d 
Walls points out, but mVob- 
bear any physical semblance to its 

th^onih’Tw, a human face should look 

ttoough a lens, apart from the vertical invei-- 
sion, like the inside of its mould — a hypolholi- 

would m-mi- 

test Itself only if there is an odd number of 
lenses in an optical system. Nor can it he 
argued that this inversion is only selectively 
true for objects of sizes smaller than a certain 
optimum limit and that it fails in other cusm ■ 
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for inversability, if objet'tive, caniu)!, by any 
means, be limited in its (UanonstrabiUty. 
Melt'orolof-deal OHka', 

St. Tliemas’ Mnuid, 

Madras, I), Vr.NKATnswARA Kao. 

March 2(i, 1947. 


1. Kirk p.nii;'k, b., rim. J, r/^yy., 11)4“), 13, 21*3. 2. 

— , //vi/.. 11)47, IS, 94. 3. IhKlson, 1). R., /. ^ .V<v. 

194r>. 36, Vri. 4. Walls, < i . L. . //v./., 1946, 36, 
617). 1>, Voik. tfSuMi .) Kat), I).^ ('//rr, AV/.. 194(1, 15, 

40. 0 — , /Va /7tJ. Sa. 1947. 25,34. 7, — 

('urr.Sa., 194(5, 15, 227. 8. — , //v^.. 1947. 16, 55. 


THE UTILITY OF “DESERT COOLERS” 

In reccmt yeans, what are called ‘T3esert Cool- 
ers” hav(? come into vo^ue in Northern India, 
to mitii^ate the rie;ours of hot wc'ather. In 
1945, a few rooms in the Meteoroloi^ical Onice 
at Lodi Road, Nmv Dellii, were provided with 
such “sui’ier <‘oolers'’, mai^ufactured by Uefri- 
IJjerators (India), Ltd. TIi(\v work on the same 
piiysieal principU' as the well-known and 
commonly used “khus” tatties, viz., the evapo- 
rativ(^ cooling*’ of liot dry aii\ 

'rh(‘ model uscsl contained a motor of about 
Li or V«{ ILP. drivine: a c('ntrifintal fan which 
forc(‘d about 2,500 c. ft. of air per minute into 
tht' room which was aliout (),()()() c. ft. capacity. 
The oulsidt' air j)asses throujkdi the thrc^e louvr- 
(‘d sid(‘s of the* box i nelosing’ the drivin;L»’ fan, 
tlie sides eonsi.sliin»; of wood-wool pads kept 
\v('l by water pumpisl ui) by tlte same motor 
and fed from a small tank whi(‘h forms part 
of tht^ (‘quipnumt. It .e,'oes out into the room 
to bc' cook'd, through tlie fourth open 
sid(\ Tht‘ room used t,o l)e kept closed, 
('xci'pt for tlu^ inlet for tlu' cold aii’ and small 
op(*ninMS for circailation outk'ts. Tin' “(*ooU'j-” 
was fixed just outsidi' a window and another 
ventilator or window or a door was left ajar 
for ventilation. Within a comparativc'Iy short 
tim<\ say half an hour. Ihc' inU'rior of a hot- 
room b('C‘ame c{uitt‘ comfortabk', and ix'inained 
so as louK as tlu' “cooi.r” was workiiUJj, 

In orck'r to /.(('t a numerical id('a of tlu' cool- 
init t'lTeds, the prt'st'id. writer had a sc'rics of 


readings taken for about 30 to 40 days in May, 
Jiiiu' and tlu' first fortni^i'ht of July in I941>, 
at 12. 15 and 17 hrs. Readings of dry bull) 
and wc't bulb teinpi'raturcs wi'iv tak. n with 
an Assmann Psyi'hroineier ( I ) in the open in 
sliade, outside tlu' room vvliieh was eoolecj, 
(2) insitle tlic room just in fi'ont of ilu' “cooler” 
and (3) in tlu' faiih ’sl portion of tlu' room. 
On a ft'w typical days similar reathipfs wtna' 
also takc'ii without tlu' “c*oolcr” working'. A 
f('w rt'adiui’.s in otlu'r portions ol llu' Imildiiuu 
non-cool(‘d rooms and corridors wa're also takt'ii 
for comparison. Thc^ o 1 >(m\ air U'm{U'ratures 
diiriin^ tin* whol<‘ serit's rauRi'd mostly irom 
90" F. to 112" K. Inside, in front of tlu' “eooh r” 
tliey weri' round aliout {)5"-8()" K. and farlhe.st 
in lh(' room from aljout 70" hk to 90" F. As is 
naturally to l)e cxpi'ctt'd, tlu' wc't bulb tt'inp.'- 
rature is not. sensil)ly alit'red. Mi'an values 
based on 104 <lilTrrent obst'rvatious are those' 
e,iven under (A) in tlu' iahl.' ht'Unv wliieh 
also contains thi'ts' typical individual olisi'rva- 
tions foi* eomi)arison, (P), (Cf), (ID. Id'adinhs 
without Uu' ‘k'ooler” Ixnnp worked, on a L'w 
typiesd days, (K) in tlu' OlahU', iiulieiiU' that 
while tlie lt*mperaiurc's in the opt'u air w I’e 
of tlie order of D.IL 102", W.P. 70" and R.H. 
15 })er cent., inside' the' room Ihe'y were' about 
90" witli a humidity of about 35 pi'r cc'Ut. in 
otlu'r rooms (noii-elosed) and eorridor.s, the 
D.B. te'mpe'rature's we're about 5 de'Rree'S higher. 
O’lK'.se' lir.ure's corroborate' the' e'ommon experi- 
i'lu-e tliat nu'iH'ly ke'e'pinh rooms closed durin/.( 
the hot part of 'the' day ki't'ps down tlie tem- 
perature's substantially, hut the air be'eome\s 
moistc')’, whe'i’e'as with thc' “c'ook'r” ilu' air cools 
de>wn still furlhe'r te) a ineiree eomrorlahU' level 
althenipdi tlie' iiumielity (dso iuere'ase's eonside'r- 
al)ly. 

It i.s intere'stinu' to see what exac'tly tlu'se' 
ce)n(litions jne'an a.s re'hards human (‘omfen’t. 
'flu' “coole'r” fdle'd the' reiean with aii* of whie'h 
the' I).H. was substantially rt'diies ti, but tlu' 
W.U. re'iu.aincd the' same', whic'h iue*ant a e’ou- 
side'rabU' iiu'i'e'ase* in the' hiimielity. Hy ee>n- 
trast this air fee'ls much uioi'e' t'ornfortable 
thoup.h intriusical ly it is rmt i)a)*tirularly 
“ph'asant”. It is inlt'i’t'slinh to st'(' what iliis 
re'pre'se'uts aea'ordin/’. to the* “le'ut.atiye' (’la.ssift- 
cation of e'limate's”, hy IX Brunt (vieU' Nature, 
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Vol. 155, No. 3941. p. 563, 12th May 1945). In 
Fig. 1, which is IhTint’s diagram, points A. H, 



A TENTATIV^E CLASSIFICATION OF CLIMATES. 
Hy D [Iruiil 

Fig. 1 


C, D and E represent open air eondition.s 
given in the Table; whereas A', IV, V\ \y, an<l 
E' are the corresf)onding conditions in front of 
the “cooler”. What the “coolt'r” has done is 
that it has brought conditions which weiH‘ 
“very hot, risk of heat stroke” to the “warm” 
zone in all cases- except I) wliich remained 
in the original ‘warm’ zone but with add cl 
humidity. Simply keeping rooms cIoschI also 
serves similar purpose (sec points E and E') ; 
but at a lower comfort hvel as expeavienet^ 
shows. Similarly Fig. 2 sliows ttie “Comfort 



OF AMBmCAH SOCIETV OF HEATING ^ VENriLAT/NCf FNOJNECNS* 


Fig. 2 

Chart of the American Society of Heating and 
Ventilating Engineers” in which the points 
corresponding to A to E and A' to E' are 
shown. This also shows that the “cooler” 
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hrone.ht the ceiiditinn:. th’ ilirctanrorl ju.st, lu-ar 
to the horde!' id' unimer eomforf c.tuie’l 
Melt‘or( do'dcal ( )!lie 

I’tJona h, VI V. Sonora 

March 24, 1<MV. 

A 2 STAGE AMELI KK'ATION LAHORA 
TORY ASSICMHLY FOR 1' H K GI.ASS 
KLlfCTKODK pH METER 

'rni; rea<{y' math- e. ininert'j.i} Ivpe {d! nuder.s 
wei'c* found iKit a I .i.v.’. qinte : at e.fai'ttu’y. 
liillle dt-fi-rla i’oiild neileoj- lu- carilv set riid*d 
n(»r could de.irahlt' unpi‘o\’eineid,’; made \vit!i- 
ont the help (tf the nial.ei':. Al’tt‘r experienc- 
ing. ;;ueh ditlicullie- u«‘ rioogjU to dovirre a 
simph* tyiie tif pH metor uith the materials 
avafl'd>U‘ in (he lahtirah»ry uv m tin* market. 
'Pile follcnving, iliae.ram r-: ;ieli'o*xplanatury . It 
will lu* notie<‘d tliat the a.‘:.’;emidy ir. a imidih- 
ca(i<ni of the Mort«>n* ami ( h jt tlime’' typis-:. 

I. We w.n* two valve-: IH-l anel IA4 whii'h 
hav(' low rating,:; ami low- eon.-annpt ton;; work- 
able with 2, vt>lt;: aeemtmlator or evt^n dry 
cell;:. 



t Hf( 
I AH 


Volh.uhy Cfll 

low, ilraiitagc 
and 45 volts 
without 


Rl .. 6 Muo/ohruH Vj 

Rl ia,Oin? ohmH. Vt 

Cl ■ oi /if (Mica) ft 

Cj, : (^Pa|>«r ur oil) U 

2. KSitu’e th<‘ {date ratiug,:; are 
on the hattid-y i;. very ;at!alh 
“EVi nsidy” h;dt<‘t y eau he U; tal 
rioration fur a long. time. 

3. An ordiitary t)alh;.tie galvattometer i.s 
used a.s a null {toint dtdeetor. 

4. 'rhe a.ssettthly is shiehied and protected 
against (‘xternal idc*ctro;:tatii* potential;;. 

5. Being a null point deteidor the zero drift 
of tht‘ galvanomet(*r do(*,s not atTeet tin* iioti'U- 
lionteUa* lasiding.;;. The initial kick in tlu^ gal- 
vanonu'Un* (wlien it is .switched <m) cati be 
eliminated by a .shunting, device. 

6. The poteitiionader i;: cahltrattsl in the 
usual wtiy by tmt{iloying hutlm' stilution.s of 
known pH. 

Oepts. of Bhysic.s & Chemistry, 

Lucknow lTniveM:sity, S. S. Siuvastava. 

March 24, 1 947. M. U. Nayau. 


1. Motion, IIKU, 2977. 2, M. Hole, C/a . m 

hiectmk^ 1941, p. 60. 
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CONDUCTANCE OF SALTS IN DI- 
ETHANOLAMINE AS A NON-AQUEOUS 
SOLVENT 


Thk study of condurtance in non-aqucuus sol- 
vriits has been made by a numbea: of. workers 
both Cor undt'rslandinM the nalurt' of Chest' 
solutions and also for iestiniL^ tlu' various llit'o- 
ries of etmduetanee that have bt'en d. vtdopt'd 
in this held, lint for systtans where I he 
solvent is very viscous and also wlua’c solvtait 
molecules are lari'e or of the same ordta* of 
mai’antudo as the solute moh'cules, littU' work 
has been dtme.' In tliis note data for the 
electrical conductivity of solutions of a num- 
ber or organic and inorganic electrolytes. 
tetraethylammoniurn bromide, tetramethyl am- 
monium percliloratc, diethylamine liydrochlo- 
ride and nickel nitrate in a vta'y viscous sol- 
vent, diethanolamine (C.>ir,01I).> Nit, have 
been recorded. Diethanolamine should bt'havc 
both as an alcoholic solvent as well as a strong 
ammoniacal base and has a viscosity, v 
poise at 30*’ C. 

The D:'bye-nriclvel-Onsager’s eciuation- X,- 
Xq X \^e(whcre X,^ — equivalent conductivity at 
inhnite dilution, Xc-- equivalent conductivity 
at concentration (‘ and .r : Onsager’s slopt‘), 
has been applied to get an aiqiroximaU* valu<‘ 
of X,^ in every case. For this, X,. was plotted 
as ordinate against c and a freehand curve 
or a straight line as the case may be was 
drawn as shown in the hgure. From tlu\se 


X 


ti t' C)ii: iMrlAMir.l Hiioigi nlumuK. 

A fi>r AAK 1141 1 (\nnriipi . 

*. I) UfSAMt fini ArinuMiwM f'»lM mumiaiw. 
X Mu , (41 NiiMAH , HuAinoNArt , 




\ 


.\ 


All 9U oil f* 


graphs X^^ was olitained by t‘xtrapolatin/i to 
zero-concentration of tlu‘ cl(‘ctrolyl(‘ and 1 Ik‘ 
values are recoiaU'd in the following tabhe 


'rcmjuM-.c u!c 3o'V. 


.•Solvent — nifthaie'l.uninc (>; ■ j)uisc) 

Kluftrolytr Ao • lO'’ 

hr h'lbO 

(CUa .iN CIO^ lr»H-() 

((X.ii.joNii.fhi 8.i-r> 

Ni(N()a)<rll IhO 

Our best thanks are due to Sir J. C, Ghosh, 


Kt., i)..sc., for the intt'i'esl lu» lias taken 

dui'ing the coiir.si* of this invt'sligalion. 

Further wm-k is in prorpa'ss. 

S. K. IhlATTACUAHVYA. 

A. K. IhlAIlHA. 

Dt'pl. of Pur(‘ t'i- Applies! (lu'inistry, 

Indian Instituh' of Scitau‘:*, 

Dangalort', 

April If). 15)47. 

I. I'lliiil :mil Fudss. /. .l/t/rr, Pi'h), (JI, 

~!)-l ; I’risudf .mtl hiiksi, /. /'Ai'w (’v,-#*/., P.M20, 44, 

:i.SS. 1>. Dchvr an<l Ilurk: I, /g-i'o.?. / , la’.k'h 4,187. 

307; 0!is;irMT, //v./. . 1030. 27. 3H8 : lOCV.ZH, 377. 


ON THE SUITAHILITY Oh' THE DI 
ELECTRIC CONwSTANT MlOTnOD FOR 
THE DETERMINATION OF MOISTURE 
IN LAC 

'riiK ttioislurt^ eonlcnl of lac usually varit‘s 
from about 1 to 3 pis* cent, di'ptaiding; mostly 
on <!i(‘ humidify of file at mospluans Allhoupji 
th<' raugt' of variation may apjiear to be small, 
its (let. rminaf ion is ((ffen nec<':i;ary since if in - 
(hieucs's some (d’ llu' imiiortanl pliy.siisil pr< per 
tit's, such as lluidily,’ solubility,- polymt'rif.abih 
ily, t‘tc. d’lK' usual nudlmd of drying, a substanct' 
to constant w(*ig.hi at 100 ' C’. or aliovt' is not 
applicable' to lac siiu'e it, t'asily g.ivt's oil its 
comiiiiH'd watt'i* at such high tt'inpt'rature.s 
rt'sidtiig'; in a paiOially polynu'risc'd prtxluel. 
Olin r nu'tlHxls'^ involvi' the (‘inploynu'nt of 
vat'uum di'siccation at lowtn* t(‘inp 'ratures. 
Hut as all tlu'.st' nu'thods are cumbt'rsoint' and 
tinu'-eonsuming, llu' m'('d for a rapid, rt'pro- 
diu'ihh' and a(’(‘urah' mt'lhod for th(' d('tt‘rmi- 
natiou <»f moisturi' in la(’, has always lu't'n ftdt. 

'hlu' res.tills of e8|U‘rim(‘nts with a .spt'eially 
<l.<‘sig.n<‘<l eyliudrical coiidenr.<*r siiow<'d, how- 
(‘ver, that lh(*re is i»i'ac{ ically no inci'easi' in 
c.'piacitanee till tin' inoisliirt' ('onleni rises from 
/.(‘ro to about l'*l per cent, (inoisluri' (Ich'i’mi - 
nations bi'ing; inad<' by tlu' l.L.H.l. methodD. 
A furlln'r inert'ast' in tls' quantity of moi;:turt' 
in lat' re;:ult;: in a slow bill I'ladual ri.st' in the 
value of eapa<‘it aiuM* of the t*Kpi'rim<‘nlal ctin- 
(len.’A'r till ahno.-it tlu* .‘'.atural ion point of nmis- 
furt* is rt'aclx'd. wiien, how<"v<‘r, a rapid in 
<‘i'<'a.st‘ in (‘apacilance can lx* ohservt'd, 'i'hc* 
followin/', tahlt' <'mbo<tyinr. tht' r(‘sults of m(S‘e 
.surt’mt'nt oti a .'ManmU' of pou dert'd kusuin lac* 
illustrates this. 


Mtii* tuo* I'njUt ni (»l l.H 
(gcu t ' UniJ.'fS alpM i nii - 

Oiliouing. at (lilh*i«-iil 
Iunui«litic.s ) 
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This anomalous increase in capacitance due 
to gradual absorption of moisture is to be 
expected from our previous finding on the role 
and nature of moisture based on the study of 
the dielectric properties of different mixtures 
of hard and soft IblcJ* The moisture that is 
first taken up by dry lac enters into some sort 
of combination with it being adsorbed on the 
surface in such a way that the water molecules 
become more or less fixed and, therefore, in- 
capable of orientation in the alternating elec- 
tric fields. As the moisture content gradually 
increases, layers of water molecules following 
upon those strongly adsorbed on the surface 
have more and more freedom for orientation 
and as a consequence an increase in dielectric 
constant or capacitance is noticed. The results 
obtained for lac by the dielectric constant 
method, therefore, cannot be correlated with 
those obtained by the existing methods of 
moisture determination, since the increase in 
capacitance, which is too small to be observed 
at the initial stages, is also not proportional to 
the moisture content when it increases to a 
measurable magnitude later. 

Physical Laboratory, 

Indian Lac Research Institute, 

Namkum P.O., G. N. Bhattacharya. 

Ranchi, 

January 15, 1947. 


1 Townend a»id ClaytO’i. J. Ind. En^. CJiem.. Anal. 
Edn., 1936,2, 108. 2. Pdir./. ^nd, Chcm, See,. 1940 

17, 308 3. Rancf'^iswami anti St-n, A Hanabotk of S.heltac 

Analysis, 1942, 7. 4. //dd. 1942, 8. 5. Bhatta* 

chary a, /nd. J . Phys.^ 1944, 18, 116. 


PHOTOCHEMICAL AFTER-EFFECT IN 
THE DECOMPOSITION OF HYDROGEN 

PEROXIDE BY POTASSIUM FERRO- 
CYANIDE 

It is well known that a pre- illuminated solu- 
tion of potassium ferrocyanide decomposes 
hydrogen peroxide in the dark at a much 
higher rate than a solution which has not besn 
exposed to light.P- In the course of a syste- 
matic investigation of this marked photo- 
chemical after-effect it was found that a dilute, 
freshly prepared aqueous solution of pure 
potassium ferrocyanide decomposes hydrogen 
peroxide at a fairly constant unimolecular rate 
in the dark, but the same reaction employing 
aqueous ferrocyanide which has been kept in 
the dark for a few days, or heated to 80-90° C. 
before use, shows an appreciable and distinct 
fall in the rate of decomposition in the initial 
stage of the reaction. A solution of potassium 
ferrocyanide which is used a few minutes 
after an hour’s insolation shows a similar 
behaviour. When, however, pre-illuminated 
solution of ferrocyanide is added to hydrogen 
peroxide in the dark immediately after dark- 
ening, the decomposition of the latter continues 
with a uniformly high velocity to the end. 
Further it has been established that one 
minute’s insolation of ferrocyanide produces 
the maximum reaction acceleration. 

In the following experiments, which were 
performed at 40 ± 1° C., M/64 potassium 
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ferrocyanide (10 c.c.) was insolated for vari- 
ous time intervals and mixed with hydrogsn 
peroxide in the dark as soon as practicable 
after darkening. The strengths of ferrocya- 
nide and hydrogen peroxide were M/320 and 
N/6 respectively. The total volume of the 
reaction mixture was 50 c.c. In the following 
table, ‘T’ indicates the time of pre-illumina- 
tion by direct sunlight of potassium ferro- 
cyanide before it was added to hydrogen 
peroxide in the dark: — 

T K. 10® 

10 ssc. 168 

30 sec. 250 

1 mt. 449 

2 mts. 348 

5 mts. 274 

10 mts. 167 

30 mts. 105 

60 mts. 87 

K. lO-'J for the reaction in the dark with un- 
illuminated ferrocyanide = 35. 

These experiments show that there is a well- 
marked increase ^ in the photochemical after- 
effect in the beginning, with a subsequent rise 
to a maximum, followed by a gradual de- 
crease with increasing periods of pre-illumi- 
nation of ferrocyanide. Experiments with 
higher concentrations of the latter give similar 
results, although the effect of long exposure 
on concentrated solutions is not as pronounced 
as on dilute solutions. 

In the course of these investigations, it was 
discovered that the activity of pre-illuminated 
ferrocyanide vanishes completely within a 
short time after darkening. It has been re- 
marked earlier that the reactions performed 
with pre-illuminated solutions of ferrocyanide 
a short time (five minutes) after darkening 
give in the initial stage of decomposition a 
distinctly lower value of the velocity constant 
than with unilluminated solutions. It has been 
observed that there is a measurable interval 
between the cessation of illumination and the 
complete disappearance of activity in the pre- 
illuminated solutions of ferrocyanide. Below 
are given some figures showing the faU in 
the photochemical after- effect with increas- 
ing time intsrvals (T) between the cessation 
of illumination of ferrocyanide and its addi- 
tion to hydrogen peroxide in the dark. The 
period of pre-illumination was one minute. 



T 

K. 10® 

30 

sec. 

229 

1 

mt. 

119 

2 

mts. 

74 

5 

mts. 

39 


The diminution of activity with time is very 
sharp, but a measurable after-effect of illu- 
mination is detectable even in solutions used 
two minutes after illumination. 

In view of the above observations, the 
author is led to the conclusion that the dark 
reaction between hydrogen peroxide and a 
pure aqueous solution of . potassium ferro- 
cyanide is really due to the action of the 
former on potassium aquopentacyanoferrite, 
which exists as a substitution product in very 
slight concentration in the aqueous solution of 
potassium ferrocyanide in the dark. 
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KiVc (CN)„ I n=0 . ' K:: Fe (CN):.n.,0 i KCN (!> 
Such an nciuilibriuin in Iho ciark lias also 

be.n j)(»stulat(‘(l hy 

It is now sur.Ka‘stt‘cl that on illumination ot 
(I) the cquilibriiun is sh.ifUsl far to tho ri.uht, 
teiidinu’ to sot up a photostationary state, with 
in(‘reas('d eoiuHmtration of potassium acpio- 
pentaeyanoh'rrita, and eonseqiu'utly marked 
aetivitv of the insulated solution. 

K^Fc <CN)^ 1 H.O 
Liiudrt 

'• KiFe (CN);.H..O f KCN (ID 
Dark 


The aquo complex salt etmses the photochemi- 
cal after-elTect. Tlie reversion of (ID in the 
dark takes a measurable timt‘, and thus ex- 
plains tlie results sliown in the last table. 

Potassium aquopentaeyanoferrite reacts wit.h 
hydro^^en peroxide as follows: — 

2‘K,Fe (CN)f,H.O • H,Oo 

2 KsFe (CN)r.H,0 i 2KOn ! Enernby (HI) 
The primary oxidation ]3rocess (III) is a 
highly cxotliermic reaction. This primary 
impulse may bring about tiu' decomposition ol 
a larg:? number of hydrogen pta-oxide mole- 
cules by some yet uneUicidated mechanism. 
The ciquo-salt prcjcluced in (III) is reduced as 


below : — 

KoFe (CN)rJi..O-f K,Fe (CN), 

" K;j Fe \CN)..lI,0 i K, Ke t('N)„ ^ (IV) 

Thus tlie statioimry concentration of aquo- 
ferrite t:nds to b(' k(‘pt constant in preseiu'c' 
of a large excess of ferrocyanide. TIui cata- 
lytic syst<‘m Fe ( CN • r, M * Fe (CN ) 

decomposes hydrogen peroxick. at a. nigh velo- 
city, thus accounting for the marked i)hoto- 
chemical aft.’r-ein'ct. 

It lias lieim further obsts'vt'd that in actueous 
solution, a(pu»p ntacyan<dVrriU‘ uiukn’goes a 
slow and complicated changt' on standing in 
the dark, finally {H’otluciipt lerrocyamde, ferri- 
evanick' and ftaa-ie liydroxide. 1'hus — 
FeiCN).dbd)^^' Fi‘(CN)r/" I IDd) 

Fc* ^ Fi‘* ' ! f) CN' 

I'liis iHsiction is acc(‘kM'at('d hy heal and also 
by light, siiua' aciuop<‘niaeyanof(‘rrit(‘ is phoU)- 
sensiiivt'. In view of Ihcst^ clumg;es, the bdia- 
viour of aged and lu’altHl solutions ot ft'ri’o- 
(‘Vanide ami tht» insoIat(‘<l soiut.ion.s which are 
u*s.(l sonudinu' after darktahng can he e.xplain- 
ixl. Prolorpted i'X})osurt' of (II) results in the 
ph(ito-dc‘composiliou of tlu‘ atpio-sall, and 
consettiuait lowc'ring, in its concentration. 'rb<‘ 
maximum photoelnsnical aft r-(‘iT(*ct obtaiiunl 
with one minute’s in.solalion ami its subs<Miuent 
diminution with proloi4k‘d insolation are thus 


to be (vxpc'cted. 

Experimental ('vidmuH‘ in siqiport of the.st‘ 
considerations lias lunni adduced, and will 
form the subject of a scqiarate eommunieation. 
The details' of this investigation will apprar 


elsewhere. 


Chemical Laboratory, 

Archmological Survey of India, 

Dehra Dun, IL E. L/vn. 

February 1, 1947. 


1. KLti.ikowsky, \V., Zr//. ('/ttm , IkOn. 3S, 

431. 2. l.ul.B lb, /iwr. /vJ. (Vnm .Cu., 16, 7, 

321. 3. Iki^g.s, S. D. C.. /.< '.V., 1920, 117, 1029. 
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RESORCINOL-SUCCINEIN AS ADSORP 
TION INDICATOR IN ARGENTOMETKIC 
TITRATIONS 


Foli.owino tlie di.scovery of Fajans,^ an inltm- 
.siv(‘ .study has betm imuie of phthaleins, sidplio- 
phthaleius and a few otlu'r dyes as aclsorjition 
indicators in pr(*cipitaiion ivaeiions. I’rials 
with r(\soreinob-sue(‘imMn in ai 7 ',t‘ntt>nu‘tri(‘ titra- 
tions are deserihecl. 

'Pwo drops of tlu' indicator (0*2 |)t‘r ctmb 
solution in alcohol) are ^:u^I(dt‘nt foi' t'vtu'y 
20 e.e. of the titration mixtur(‘. 'PIk* following, 
table shows tlu' rang,i‘ of applicability of liu.s 
indi(‘ator compansl with Fluort‘sccdn in argtm- 
to me try. 

Tlie new indicator, llu‘reror(\ eomiiares very 
favourably with (luort'set'iu, and is dtdinittdy 


'riloUiiiii 

of 


I'‘luoi 1 'Si‘i'i n indicatoj kfSi»niiu 1 sun'iiMnu 
(Ti UMl.illU* iipto) ( Ti II .ilalilr ) 


i’.r 

(’N.S 

Cl 


N/b)0 (act’ll lacv 

0-*‘'’o) 

N / ton 
N /lilO 
N/.OO 


N/4()0() (accuiacv 

N;2ui) 

N /loo 
N/20 


mor(‘ .s('n.sit i v(' for iodidt' ions, in which ea.s(‘ 
.solutions of N/'IOOO can h(‘ titrated. 

3’itrations, as with ot lies' indicators of this 
(’lass, aiH’ possible in neutral or just alkaline 
.‘‘oliitions hut fail in acid solutions. 

(’hcmical Laboratory, H. C. Mkiirotra. 

University of Allahabad, \i, I). 'Piwaui. 

March 12, 1947. 11. L. Dumb 


1. /. EL\(reih(m,, I92:i. 29, .(Ilk. 

EFFECT OF STORAGE AND ACIDITY 
ON THE PROTKCnON OF VITAMIN A 
IN SHARK LIVER OIL HY ANTI- 
OXIDANTS 

In an (sirlicr communication.* it was reporttsi 
that, a coinhiuatiou of i.s'o-huty 1 g.allati’ and 
(‘itri(‘ or iarlarit’ acid atVords a higji degren* of 
prot(‘ction to vitamin A in fresh ::hark livtT 
oil of low^ a('id value as judg d by 

a(‘c'('Ierat<Ml Units. ’Plu" (UTect of auiioxiilauts 
umk’r normal storag(‘ ('onditioiis is reported 
here. 

A sam|)le of oil (H) of acid valut* 9*18, 
^‘erve(i in a r(d*rig;(’rator for about a yesir, was 
treated* with difUs'emt conci ntrations (»f the 
antioxidants and sloresl at room tenqHU'ature 
( 18''-3r)'’ (\ ) in a numb(‘r of g.roun<LgJass 
stopperc’d lioUkns (99 (‘.e. ) paintesl bla<‘k ou 
tlu' outside. ’Phe control oil as well as th<‘ 
tiasited oils were .stored in triplicates At ri'gu- 
lar intervals vitamin A was (‘slimated" by th<’ 
Carr-Price reaction using tlu' Pulfrich Plioto- 
metcr with (UUu' S. 81. 'Phe imsin of the three 
value's of ('ach set is g,iv(‘U in 1’able 1. 

’Phough (he rat.s of fall of vitamin A arc 
rather irregular, the IxnuMlcual eiTcct of the 
antioxidants is obvious from the above tabks 
In almost all the . treat'd sampkns original 
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Peri 0 -I of 
storage 
in days 


0 

30 

60 

120 

180 

240 

300 

360 

420 

480 

640 

600 


Control oil 


(>•86 
6-21 
5 -MO 
4-4.1 
3*74 
3-2:> 
2-86 
2-68 
2-34 
2-27 


Tabi.k 1 

I I* 

X'ilainin A cxi^rcss.-tl as !*, in 

i 

Oil with iso hutvi gallati* {(J) .tn I citii* .u i 1 i<0 


f;(0-01*’. ) 

C(0.0()r.% 


6*86 


(>•86 
() ' i (. 

()-or> 
a-. 14 
4-61 
3 • 63 
3-16 
2*76 


(>•86 


6-86 


6-r>i 
a-H*! 
a -OH 
4-18 
3 •41 
3-02 


vitamin A content was retained upto ten months, 
whereas in the control oil about 10 per cent, 
vitamin was lost after one month and about 60 
per cent, within ten months. However, once the 
deterioration started in the Cortided oils, it 
went on almost with the same speed a.s in the 
control. The efiective concentration of the 
antioxidants for the highest protection appear.s 
to be 0 • 04 per cent, wo-butyl gallato - 1- 0 • 02 
per cent, citric acid. 

Since commercial samples of pure shark liver 
oil are found to have acid values ranging from 
0-5 to 20-0 (occasional samples having as high 
as 26-0), it was thought de.sirable to study the 
effectiveness of the antioxidants on oiLs of 
different acidities. 

Samples of varying acid values, that were 
stored in the refrigerator upto the time of 
experiment, were dried'^ by filtering through a 
column of anhydrous sodium sulphate and 
treated^- with and without antioxidants. I c.c. 
of each of the control and fortified oils was 
stored at 40° C. in bottles (50 c.c.) fitted with 
rubber stoppci’s and sealed with rosin wax. 
At regular intervals, three bottles of each set 
were taken out, the oils contained in them 
were mixed together and vitamin A was e.sti- 
mated as before. The induction periods were 
determined as reported in the previous com- 
munication. ^ The results arc summarised in 
Table II. 

In two cases, from about 2 gms. of an oil 
of low acidity, the fatty acidjs were isolated'^ 
and added to 25 gms. of the same sample of 
oil in order to demonstrate the influence of in- 
creased free acidity on the degree of protection 
afforded by the antioxidants to oils of the same 
origin but of different acidities. 

The results show that high free acidity not 
only adversely affects the keeping quality of 
the unfortified oil, but also lowers considerably 
the efficiency of the added antioxidants. This 
observation is of obvious importance from the 
point of view of the commercial utility of 
antioxidants. Freshly extracted oils of low 
acid value only (preferably below 1*0) respond 
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.served 3iv<u\s. 

My grateful thauk.s are due te Mr. li N. 
Banerjee and Prof. V. Suhralunanvan f»*r tlieir 
kind encouragement and ketm ndererd m the 
work. 

Department of Bioehemist ry. 

Indian Institute of Seienet\ 

Bangalore, S. M. Bnar. 

April 3, 1947. 


1 . hose, S. M., atul PaurijiM-, U. \h, i/,,/. 

/IW.. 1946, 33. 2(13. 2. Datiairrva S.. A?*/.. HHI 
32,165. 3. Idem., //vV/., I!M6, 34, III. 4. Pau.airy.t 
Kao, S.,and lianeiire. P. N., //w., la.|4,32, HU. 
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EFFECT OF St'ACIN". ON YIELD OF 
WHEAT 


(iuKiu)KV- has canphasizad the imiiarlaiice of 
studying sinuiltaiuniusly the various t'aoU)rs 
y;(»v<‘rnind ('rap iiradiu'tinn at diireixait, It'vcds. 

usefulness of work based un this i<lea luis 
hetai amply demunstraled liy Dastur and his 
eo“\vnrkt‘rs^ in llu‘ (‘asc‘ of eutton undta* Indian 
ennditinns. In I9d:'> llu' prt'siad. writer initiated 
studii'S nn intt‘r~ri‘lat inn nf faetors atltH'tinu' 
tlu‘ yield nf vvlu'at und(*r irriffatinn as well as 
uiuhs' t}u‘ ennditinns of dry fariuin^^ at the 
CIndrt'j Kann. Nasik (unpublished work), anti 
obtained strikini-^ inert'ases in tlu' yield of 
wlieat by usiiuf a h(*avier setsl rate ( lOO lb./ 
aert') with (J-ineh spaeiuK <‘1* rows. 

In ordt‘r to ennliriu this iinpnrtanl (indiiu^ 
exptu'irnents were uudt'rtaken with a niunljer 
of varietit's of wheat duriny; 11)41 -■4r)=’- and the 
eU'eet of a heavier seed rate was studied for 
dry and irriyatetl land. As tlu' results apjiear 
to havt‘ somt‘ slyniheanet' a brief suniniary^ is 
yiven here in Ih.e hov)e that the suyyestion 
inadc‘ here may prnvt' usi'ful in ovreoming to 
.some t‘xtent tlu? present fond shortage. 

Kaeli of the .st‘V(‘n exp(‘rimenis given in the 
tabU' of rtssults was faeUirial in design with 
pi-nper rt'plit'al ion and randomisation. Only 
tlu‘ ed’eet of spaeiny is ydvu'n lunxi as it is 
intendi'd to publish tlie d<‘t.ails of these (‘Xperi- 
nu'iits <‘l.s(*wh('n\ 'I’he ‘lun'inal’ si'ed rate varied 
from (lo-ao ll>./aert‘ and the ‘fu'avy’ seed rate 
ranrasl from 90-1 H) lli./aere. Faetnrial experi- 
ments of ltl3a-:d; had sliown that a higher 
.ve. d-rat<‘ in(‘reas(‘d tlu* yi<*ld adeciuattdy otdy 
when it was disti’ibiiU'd I'vtaily in a greater 
number of rows pm* aere. It was therefore so 
arranged tliat in tlu* normal .se(‘d rat.i' tlu* rows 
w(‘n‘ spared 10-12 inrlu‘S apart, approximating 
to tlu' usual prartiri- of sowing lu'hind the 
eounti’v plougji. and in the easi* ol tlu* lusivy 
.stH*d-ra(e tlu* distanri* }u*lwen rows was O-H 

tnrluss. . • r , r 

Taui.k I. Ktjcct of closer spariiKj on ytcld of 
r.tnno and (jrahi (lb. /acre) 
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lias inrrt*ast‘d tlu* yi<*ld ap- 

result is highly signiheaut 

statistirally in all east*::, liussell and Wat.son^ 
have slujwn tliat the usual st ed-raU* in (!*’eat 
Hritain varic*.s from 2 to Oh; buslu'ls per aeiy 
with 6™ineh sparing of rows. Consid(‘ring thi.s 
fact it is not surprising that inrr(*ased seed- 


* D.aii 19'g) (I the writer w.is woddnj* in Punjal. 

hhy.Niolog«LMl (Coilon Failur*:) Sebenu* of the Is'.t'.Cg 


rate in the present case has given a higher 
yield. It is signilieant that increased yield is 
obtaim‘d by higher seeding rcite even on irri- 
gated land. Compari.son of yic-lds from dry and 
irrigatt'd lands shows Unit higher moisture in 
tlu latter has giv(*n a signiheant increase in 
yi(4(l. Obviously, therefore, the seed-rate for 
wlu‘at appt'ars to be low as a general rule, and 
it is probably one of tlu* main causes for tlu* 
h»w of wlu‘at yi..lds in this country. 

'Phis heconv.’s all the more clear when it is 
i*eali/.(*d that the s(*eding rati* in Orc^at Hritain 
is greatt'r in s))ite of tlie heavy tillering habit 
of the Knglish wheats. 

d'lie amount of tilh'ring in wlieat is not only 
dc'p. iulent on tlu* supply of water in the early 
stages of growtii but also on the time of laying 
down of tlie rudiments of ears. Whether 
a erop is on dry land where tillering is ro- 
stricU'd, or on irrigaU*d land, considerable pro- 
portion of tillers eannol develop into ears 
I>e(‘aus{‘ of the ]iast<*ning of the ripening pro- 
('esses liy unfavourable weatlier conditions 
especially temperature. In the former case an 
additional factor, vi::., in(‘roasing soil drought 
also cau.ses consid(‘rabl(‘ deatli of tillers. Stu- 
dies of growtii analysis of wiieat at this Insti- 
tute (unpLibIislu‘d woi*k) also lend support to 
this view. I0v(‘n in the case of early variety like 
l.P. 1()5 it has bt‘('n observed that the eax*- 
till; r ratio is 0*5 to ()-7. This ratio has been 
found to deert'ase jirogressively with the length 
of the vegetative period of dHTercnt varieties, 
ddu* jiotential yield of the plant is, therefore, 
not achieved. 

Moi*(*ov(*r root (lc‘V('I()pmc‘nt under the condi- 
tions of dry farming is rt'stricted, so that only 
witli. a den.se stand of plants do the roots ade- 
<iuat(?ly 'cxp!o!*e tlu* availalih* root space. As 
tlu* soil moistiirt? is lost dir(*ctly to the air by 
(‘vaporation a greater iiroportion of it is made 
unavailable lo tlu* crop wlu'u the plants are 
widt*Iy spacnul. Clo.*:t‘r tlu* sjiacing, therefore, 
tlu* more i'(*onomi('aUy is the available mois- 
ture* irsed. 

Straw yi<‘ld will Ik* largely d(*termined by 
tlu* amount of til Ir ring of the plants. It ap- 
p(*ars from tlu* stra w-jE(rain ratios that even 
with (*Ios(*r spacing (lu'avy seed-rate; of plants 
tin(*riiu*; lias not siiITered. Obviously, there- 
fore, tlu‘r<* was no ov(*r(’r()wding of plants. 
I)(‘.scrihing wheat cullivation in Great Britain 
Pcrcival*^ says that “it is foimcl that increased 
tillering;, rarc'ly if ever, makes up for the 
r(*duetion in llu* xiumber of plants which thin 
si*; (ling (*ntails”. 

It is, tiu*r(*for(', clear that the .seeding rate 
of wlu*at may ])ro(itahly ht* raised to 100 lb./ 
acfi* with ()-iiu‘!i spat'ing of rows as a measure 
for im*reasing the yi(‘ld. 

Indian Agric. lies. Institute*, 

Nt*w I)(‘llii, J. J. CniNOY. 

Fidiruary 25, 1947. 


1. Dasiur, K. II., c/ a/., hidtan J. A 104.1, 

13, (llO-M). //vV/., 1911. 14, 18, 181 , 225 . 2. (Ir^KOry, 

!•'. (».,/•/ c/. , Froi\ 1910. Ccufrr, i'ottoti (Aowm^ 

Corf**-, hp* 11‘2~12{). 1. Pen iv.il, ],, //V/cvc* in (irrai 

1911. 4. KusstOl, IC. I., and Waison, 1). },. 

/w/>. Unr. <Se}i. Sri. I'crh. Cotniti. 1010, No. 40. 
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PSEUDOSCORPIONS IN BEEHIVES 
IN INDIA 

Recently, a cheliferid (Arachnid) was noticed 
to occur in small numbers in beehives at 
Namkum, Ranchi. As tar as the writers are 
aware, this appears to be the lirst record of 
a species of an arachnid inhabiting beehives 
in India. Although there are records of pseu- 
do-scorpions occurring among bees in other 
parts of the world, the economic status of 
these creatures has not boon investigated fully. 
Alfonsus^ mentions Chclifer cancroidcs (the 
book scorpion) occurring sometimes in bee- 
hives in Germany, feeding on many species of 
mites, and suggests that this arachnid may 
prove to be of practical value in the control 
of acarine disease of bees. Hirst- records 
C. sculpturatus frequenting beehives in South 
and East Africa and says that ‘there is no real 
parasitism, and insect hosts are used merelv as 
means of transport, the chief food being mites’. 
In a foot-note following this paper, Mr. R. 
Whyte, a bee expert, questions the harmlcss- 
ness of these pseudoscorpions among bees, as 
he noticed the young arachnids, while refusing 
honey or pollsn, sucked up the juices of bee 
larvae that had been injured in removing them 
from cells. Orosi Pah^ observed C. cancroidcs 
preying on larv^ of the wax moth, Galleria 
mellonella L., in Germany. 

The full grown cheliferids, we have come 
across, are dark chestnut brown in colour, 
flattened, ovate, about 3-5 mm. long and with 
prominent pedipalps which are longer than the 
body itself. The pedipalp is provided with 
two finger-like joints for clasping. The chcli- 
ferids are capable of running swiftly, and 
usually move their pedipalps in the air, when 
excited. Different stages of this cheliferid 
have been noticed together in the same hive, 
mostly resting on the frames among the worker 
bees. They seem to shun light, as they are 
found to retreat under the frames, on opening 
the hive. They cling firmly to the legs of 
bees with the help of their pedipalps and 
thus get themselves transported. It is not an 
uncommon sight to find worker bees carrying 
about these arachnids attached to their legs. 
Not more than one cheliferid is found attached 
to a bee. 

In the laboratory, the arachnid readily 
attaches itself to the leg of the bee, and in one 
instance it tried to feed by applying its mandi- 
bles in between the joints of the leg of the bee. 
In this case the bee appealed to be excited 
considerably. When supplied with medium- 
sized wax-moth larvae, they fed on them by 
holding the caterpillars with their pedipalps. 
In one case, when a wax-moth larva and a 
worker bee were provided in the same cage, 
the arachnid preferred to attach itself to the 
leg of the bee, although it was starving. 
Cannibalism is quite common when different 
stages are caged together. It was interesting 
to note that hives harbouring these arachnids 
were free from wax-moths and mites. 

The habits of these cheliferids are being 
studied, and the results will be published in 
due course. This note is intended to invite 
the attention of bee-keepers in India to these 


creature.s, which if provt'd harmful, will he a 
monact‘ to bo('-k<H‘})iiig in India. 

d. N. Si\‘uu. 

'f, V, ATHAMAN, 

Division of Entomology, 

Indian Lac Hcst'arch Institute. 

Namkum, Rancid, 

Sept ember 10, 1946. 


1. AlfoMsus, “ dec World,’ 4, 

(Ah.stra* t in A’..*/ A., 1022. 10, MHV 2. Mo -uS., 
(Ahslr.ict \n k\A./\ 10, nU ) 2. 

Oro.si Pal, .///.r/n AV , Um 25, I’f. I, U2 IdU 
( AlK'^tranl in A'.a/.A. , 25, (’0 I ) 

OCCURRENCE OF MYCTOPiniM vSl^ IN 
BOMBAY HARBOUir 

Two post-larval forms of M i.eiopbujn .;p. 'verr 
found in a plankton .sample fnun tho Bomhay 
ITarbour on tlu‘ intli Scp’h’iulKa* 1944. One of 
tlie specimens measiinsl (>'5 mm. and tla» oth<*r 
14 mm. Th(‘y liad distinct photophore:: on tin* 
body arranged in rows (Fig. 1). 



//w sp. "■ 6 

This luminous fish, to our knnv\deHl|*r, ha,*, 
not been described or reportcMl i)rcvi<iu:4v fmm 
Bombay Waters. It is nolcwortliv (hat ’it was 
found only once in our plankton colhvtiiar.: 
during the last ton or t.widvc y«*arrg it ap- 
pears to visit the coast randy, iudni: perhaps 
a deep sc'a form. 

Our spocimens dim*!* from Setpndmt Intliettn. 
a single specimen of winch wio collected by 
Sir Walti'r Elliot at Vizagapatain and rci'ordcd 
by Day.* The publication of this note* wm; 
postponed with a view to sccuritig morr mat<*» 
rial for the final idiaitification of thiii .specie.*:. 
Unfortunately idontitlcation has to he* dcr<*rrt‘d 
as the forms did not occur for the seeumi time 
in our collection. 

Department of ^loology, I). V, Bm,. 

The Royal Institute of L. B. BHAtaiAN, 

Science Bombay, 

March 17, 1947. 


1. Day, “The Fauaa of ndtinh India, Fishes/’ IHSig 1. 

"•Specimens oceurre d i n dm milerid eollrrird ha 
the re.search srlu«mt carried out und.u' thr luetni.d 
(^ouicil of Agricultural Restarch, Nrw D«4lti, and tie- 
(lovernment of Hoinbay, 


ON THE OCCURRENCE OF SCI.EROSKD 
PALISADE CELLS IN THE LEAF OF 
NYCTANTHES ARBOR TRISTIS L. 
Systematists depend chiefly on the lloral 
characters to distinguish one family from 
the other. Since the progress of anatomical 
research ample testimony is coming to show 
that anatomical characters too offer important 
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(iiaiun^stic oliu's in ttu‘ idt'ntiiic'ationof faniilies. 
In Uu‘ present t'ase. nanu‘l.v, tlu‘ inve.sti^ati(.)n 
t>r seltnaades in many i»enera ami speeies of 
Oleaetse shows that tlit‘se struetures are lypi- 
(\al and distinnuishimt features of this family. 

^riu‘ ti*rm Seler<‘id, meaning a hard proieet- 
ing eelh is ofttm ust'd as synoipyms with 
stone eeil, ''riu* presence of Sedertnds in the 
nu'sopliyll lias b(‘t‘n i-eported in some memb.TS 
of OUsieem. 'rernstrnmnaeem and C'appardia- 
('eag etc. 'Flunr pi-eseiua^ is said to stitTrn the 
U'af and aeeording to Stevens (1924) they 
give hardiK'SS and toughness without being an 
rmpi'dinuait to inensasi' in si/.e. 

The oet'urrence of elongated Sclei-osed pali- 
sade cell or Astrosidereid semns to be vei\v 
eharacteristie of the OUsuase by which it can 
be readily distinguished from allied iamdies. 
In this paper a short account of Iht' occurrence 
of Sclereides within tl\e matured leaves of 
N uctaiiiiics arbortrlstia L. is given. 

Leaves are bifacial. Idu' mtssophyll is 
dilTcrentiated into palisade and spongy ti.ssiu'. 
I'hc noteworthy feature of tlie palisade paren- 
chyma is the {lossession of Sclerosed tnh- 
sade cells, linlikt* the other members of the 
family whm-e they show vc‘ry varied typi's ol 
dilTerentiation, starting from eolumnar Scleren- 
ehymatous cells to highly branched Selo’vn- 
chymatous hbres, llu* Sclcrost'd palisade cells 
of’ hJ iivtuntlics arbor irhth arc short rod-like 
(‘this deprived of any growth. 'Fhey lie luther 
in isolation or loosely togidher m situ or some- 
limt'S a few cells in botli tlie rows get con- 
verted into stone calls (Kig. 1). In the latiei 
(’asi‘ they \ic one above tlu' other without being 
coiHU‘ete'd. (.)m‘ noteworthy haaturc of the 
Sclcr(‘i(U‘s in tlieir rod-like stature' with thiede 
lignihed wall haaviug, u narrow lunu'ii within 
tlu' tall. 



St'voral instance's of elongated columnar 
Sck'i'osed cells traversing the mesophyll have 
bt'cn rt'cordcd by Vesque and Pirotta (Boodle 
and Fritseh, 1908) in scweral species of Olea, 
Linoec'ra and Noronhia. Thai Scloreid is the 
transformed palisade etdl has been .sliown in 
O/ca dU>ica9 where ilu\v traverse the mesophyll 
iri't'gularly. The same feature is seen by the 
authoi* in O/ca plmuhilifura, Olva. vnropca and 
Olca cuspidata and Olea polygaiua (detailed 
account will appear elsevvliere). 

The occurrence of short rod-like sciorosed 
pali.sade ci'll without the power of growth in 
Npctmiihus arbor trisiis is really very interest- 
ing. Thus th(!se Sclereides form rui inter- 
mediate sLige between tlioso non-]igni‘lod pali- 
sade cells and elongated columnar sclerosed 
palisade cells. 

My thanks are due to Dr. M, J. Thirumala- 
cdKir for guidance and to Prof. Tj, N. Rao for 
his eiu'ouragoment. 

l^c'partmi'nt of Botany, 

Royal Institute of Science, 

Bombay, T, Ananda Rao. 

January 22, 1947. 


I. Krishuaswamy , 11. b., ('ttrr. .SV/., 1912 , 11 , 4 . 2 . 

Soicicdcr’s Systcinalii' Anatoiiiv the ' heoty ItJclcns. 
'! raiihl ;U (mI by b. A. lloodh; ana! !•'. b. Frit, sell Oxford 
lbuv(t>ity (*r<‘ss, lOOS. 2. vSU'vc: s, W, (b Plant 
Aftaiottiw boiulon, 19-'I . 


NATURAL ACCLIMATISATION OF TWO 
SPECIES OF MULLETS MXJGIL DUSSU- 
MIERKC V.) AND MU GIL OEUR (FORSK.) 
TO FRESHWATER CONDITIONS ON 
THE NELLORK COAST* 

(utADUAi, ac(‘limatisation of certain Indian 
Marim' and estuarine species of Mullets to 
frt'shwater has I'eec'utly been nportecl by 
l)(‘vane.sen and Chacko,- and Venkataraman.*^ 
'Ph.t'y colh'cdt'd fry from tlu' sea and gradually 
lowennl tlu' salinity by replacing a ciuantity of 
salt waU'r witli fresiiwait'r daily. Thus within 
2 to f) days [)('van(‘S(‘n and Ohacko were able 
to a<'(‘iimatis(' MuIU't fry for stocking in fresh- 
waU'r tanks. Vtuikalaranuin foimd a prolong- 
('d coursx' of 12 days snitabU' for Mugil seheli. 
During the 1943 and 1944 seasons experimrnts 
wove conducU'd at Woolapahem in Nellore 
District. Swarms of Mullet fry were observed 
to .shoal about the e.stuarino area about full 
moon ami new moon periods (4 days before 
and after spring tides) during tlie months of 
Novi'inbt'r to tk'briiary tlu‘ t»eak period being 
Deet'inber and .Itinuary. 

'rh(‘ fry asc't'iuling tlu' (‘reeks with, the rising 
iidt' wt'ri' pi'eventc'd by certain bunds from 
(‘ut.eriug into frrshwalt'r courses. By cutting 
a pas.sage the salt watc'r from the creek and 
swei't-water from the fields were connected by 
a narrow nock. The fry then climbed up- 
stn'am and remain cal sunicicntly long in 
‘sweet- water’ indicating their voluntaiy ad- 
justment to complete fi'esliwater under favour- 
able temperature' and i)II of 79“ F. and 8*1 res- 
pt'ctivc'ly. When completely acclimatised in 
their natural ascent into freshwater the fry 
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were trapped in a compartment of freshwater 
by placing two closely-meshed bamboo lattices 
across the stream. The fry were later trans- 
ferred to a conditioning box by means of a 
fine-meshed hand-net. 30,700 Mullets of the 
above two species were thus collected in the 
course of one month and transplanted in 14 
tanks in Nellore and 12 in Kistna Districts. 
The maximum mortality during the entire 
process was 5 per cent. 

It is clear from the above experiment that 
it is easy to collect on a large scale and trans- 
plant these naturally acclimatised Mullet 
fmgerlings without any elaborate conditioning. 
The mortality is low and the fry stand trans- 
port admirably well. The creeks at Wolla- 
paliem thus afford excellent collection grounds 
for the fmgerlings of Miigil dussumieri and 
Mugil ceur which like other Mullets can con- 
siderably augment freshwater pisciculture. 

Pearl and Chank Fisheries, 

Tuticorin, V. D. Spurgeon. 

March 25, 1947. 


1. Published with the permission of the Director of 
Industries nncl Commerce, Madras. 2. Dtivant•s^•n, 
D. W., and Chacko, P. I., /Vv. /mLS^/. /mfia, 

1943 9, 249, 3. Venknuiramau, R. S., Crtrr. .SV/., 1944, 

14 , 239 . 


ON THE OCCURRENCE OF SQUILLA 
HIEROGLYPHICA KEMP (CRUSTACEA, 
STOMATOPODA) IN THE COASTAL 
WATERS OF TRAVANCORE*^ 

Squilla hieroglyphica was briefly described by 
Kempi- in 1911 from a single female specimen 
measuring 53 mm. in length, from an unknown 
locality. In his later monograph he gave a 
more detailed description of the species, but 
was unable to give any particulars about the 
provenance of the specimen, beyond stating 
that there was little doubt that it had 
been found within the Indo-Pacific region. 
The type-specimen (No. 7327/10) is preserved 
in the collections of the Zoological Survey of 
India and bears a “no-history” label. The 
species does not appear to have been recorded 
since the publication of Kemp’s original de- 
scription. 

In the course of my researches on the “Bot- 
tom Fauna and Bottom Deposits of the Travan- 
core Coast within the 15 fathom line”, I ob- 
tained a male specimen of S. hieroglyphica 
measuring 61 mm. from the Trivandrum Coast 
at 12 fathoms. The sea bottom in this region 
is mostly composed of fine black sand with a 
small percentage of mud, shells and shell- 
fragments. The specimen agrees closely with 
Kemp’s type-specimen and description of the 
species. 

As stated by Kemp,- the nearest ally of 
S. hieroglyphica is <S. Icevis Hess from New 
South Wales; but, apart from other characters, 
the two species can be easily distinguished 
from one another by the presence of five teeth 
on the raptorial dactylus in the former and 
of six in the latter. 

The colouration of S. hieroglyphica, as de- 
scribed by Kemp, appears to be very character- 
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istic. The exact colour pattern of my speci- 
men unfortunately was not noted at the time 
of collection and though the general^ coloura- 
tion is more or less as described by Kemp, the 
distribution of black chromatophores cannot be 
easily made out. Traces of dark pigment .spot. s 
are, however, visible on the carime and the 
dark chromatophores on the telson can also 
be faintly seen. The whole colour pattern ap- 
pears to have faded, and the three ])igment. 
spots on the eye stalks, mentioned by Kemp, 
cannot be made out. 

I am thankful to Dr. B. N. Chopra, Director, 
Zoological Survey of India, for helping me in 
identifying the specimen and for the' necessary 
facilities in the laboratories of the Zoological 
Survey. 

Marine Biological Laboratory, 

University of Travancore, 

Trivandrum, C. V. Kurian- 

December 20, 1946. 


* I'tiblishi!(l from the ZooloLiiiMl Sarvev of Inrliu, 
i. Kemp, AW. /ndian 1911,4, 9(). 2. — , Mem, 

hidiaii Mus., 1913,4, 51. 


PERITROPHIC MEMBRANE IN 
SCHISTOCERCA GREGARIA FORSK 
THE DESERT LOCUST 

The peritrophic membrane in Schisioevrea gre- 
garia Forsk. is formed primarily as a single 
layer by bands of epithelial cells situated a 
little posteriorly to the anterior limit of the 
mid-gut while the striated cells of the mid-gut 
epithelium along its entire length assist in the 
formation of loosely connectecl ratlun* concen- 
ti'ic lamellar portion of tlu' peritrophic mem- 
brane. 

In the ventricular part of tlu' alirnc^ntary 
canal, fixed in Bonin’s Fluid, the anterior 
region of the mid-gut containing the hand of 
epithelial cells can be clearly made out wlum 
the gut-contents have lx‘en thoroughly re- 
moved. The oesophageal valve does not extend 
far enough into the mid-gut to act as a so- 
called “press” for the peritrophic mt'mbrane. 
In fact the valve does not reacli upto the band 
of epithelial cells. 

It seems possible that in those Aeridiidc. in 
which the bands of cells in the anitudor por- 
tion of the mid-gut is present, the mi'inbrane 
is formed partly by the band of epiiluvlial cells 
of that region as a single lamella and is rein- 
forced by the peritrophic membrane's product'd 
as detached layers by the striated secreting 
epithelial cells of the entire mid-gut. In the 
insects in which this anterior band of epithelial 
cells is absent, the general striated eintlK'lial 
cells of the mid-gut seerctc's tlie membrane. 
The formation of the peritrophic membrane 
takes place apparently when the normal secre- 
tion of the cells is inhibited at the time of 
feeding. 

A detailed work on this line will be pub- 
lished elsewhere later. 

Division of Entomology, 

Indian Agricultural Research 

Institute, New Delhi, S. Mukerji. 

January 14, 1947. 
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The Anatomy of Lango Religion and Groups. 

By T. T. S. Hay ley. (University Press, Cam- 
bridge), 1947. * Pp. 207. Price 21,s‘/i. net. 

In these days when nationalism is considered 
and evaluated to be the supreme political 
virtue, especially by groups and commun- 
ities that had been and that; still continue to 
remain under the rule and domination oi* 
foreigners, the theory or doctrine that these 
much vaunted nationalistic tendencies are res- 
ponsible for frequent conflicts and cla'dics 
among different sections of mankind, and 
very often the cloak of Nationalism is suc- 
cessfully used to hide and cover a multitude 
of sins, may seem not only strange, but, 
may provoke a lot of opposition. Nevertheless, 
if a strictly psychological analysis of the con- 
stituents of loyalty to groups, and concomitant 
contributory factors be undertaken it is bound 
to be crystal-clear that such a loyalty like 
many other loyalties is just based and ground- 
ed on the inseparable twin-instincts of self- 
preservation and rc'production, though .such a 
judgment may wound the amor propre of 
homo sapiens. Though on account of the un- 
doubted anatomical and physiological advan- 
tage which man has over the animal creation, 
and particularly on * account of tlie structure 
and function of the cerebral cortex which 
marks a particular stage in the evolutionary 
series, and development of the power of reason, 
mankind lias been able to subdue and sub- 
ordinate animal instincts to those well known 
higher intellectual and cultural needs .satisfac- 
tion of whicli has made group- or community- 
life possible, still study of primitive group- 
life would demonstrate the inherent impossi- 
bility of any orgaui/ation like a world-stati' 
or world-nation, or tlie Parliament of man 
envi.saged in rosy dreams of poets. Some such 
will be the irresistible conclusion to which 
readers will arrive if they should make a 
careful study of the volume under notice by 
Mr T. T. S Hayley, Director of Publicity and 
Rural Development to the Government of 
Assam, who has undertaken a sustained and 
systematic account of the main customs, man- 
ners, beliefs, religion and rituals of the inhabi- 
tants of Lango District (Uganda) with a view 
to placing the primitive group amidst anthro- 
pological setting and perspective. In the 
course of a brief “Foreword”, the author ex- 
plains the eircumstanci's of the origin of the 
work and points out that in tiie com}>licated 
network of the religious ceremonies lies the 
cohesive and cementing force that kec^ps the 
groups together, and group-loyalty and jnter- 
group-loyalty would seem to rest on religious 
emotionalism. The opening chapter is devoted 
to a descriptive study of the “Lango Religion 
and Magic”. The premises, or assumptions, or 
postulates of the Lango Religion are stated, 
and then the practice of “White Magic” and 
“Black Magic” is described. In the second 
chapter, the author has described in fairly 
elaborate detail the “ceremonies” relating to 


diiterent Lango “Groups”. The “Ceremonies” 
concerning the “Tribe” are narrated in Chap- 
ter 3. Ijikewise, the otlier ceremonies relating 
to or concerning the “Clan” the Etogo, the 
“Family”, “Territorial Groups”, and “Medicine 
men”, are do.scribed in a graphic manner with 
an eye on precision of cletail and loyalty to 
the original ritualism. There is a full and 
e xhaustive Glossary and Indc'x of most of the 
important and signi (leant characteristic terms 
that have entered into the constitution of the 
complicated m‘twork of tlio language of the 
Lango. 

Within the limits of a notice like this, 

I have given in the iirevious paragraph 
a fairly full epitome of the main contents 
of the volume and it is noteworthy that 
Mr. Hayley has been quite suceossful in 
securing and imparting maximum verisimi- 
litude to his portraiture of the odd cus- 
toms and ceremonic's of the Tjango, as he lias 
used in the course of his description sev- 
eral of thi* leading and Ja‘y-t(. rms of the Lango 
language in the original. Tliese terms have 
been exiilained in the “CUossary”, and one can 
admit without lu‘sitation that after Driberg’s 
work The Lango, Mr. Hay ley’s volume is 
bound to rank as tlie most outstanding which 
makes a valuable and distinctive contribution 
to a corrc‘ct understanding of tlie nature of the 
life lived by the Lango. 

As a (‘lose student of Indian and Euroiiean 
and American contribution to Psychology, 1 
easily realize that tlie conclusion arrived at 
by Ml*. IJa.yU\y, that in tlu' development of 
group-awareness and groiqi-consciousiu'ss, arul 
in tlie gradual cry.stalli/.ation and st('reoty()ing 
of lines of group-behaviour, religious rituals 
and cerianonit's play the most promiiunit part, 
is most uiu‘X('eptionable and anthropologically 
sound and well-established, 'rive, instinct of 
.self-preservation is active and dynamic not 
UKM’cdy in individuals, but in groups, clans and 
tribes and larger units as wcdl, and when a 
group is attacked or tlinviUnecl with alien 
aggression, it naturally reacts in a eharaeter- 
istic manner fortifying' itself against such 
exU'rnal aggression. B(‘ it in the Hitler Youth 
Mov(‘ment of civilized Nazi Gt'rmany and the 
Thii-ci» Reich, or, in the Eiogo of tiie laingo, 
beyond tlu‘ pale of advanced Fairopean (Civili- 
zation, it is some spi'idlk* fonn or pattern of 
religious ritualism and syniliolism tlKit would 
appear to gent' rate, engtmdcM*, and bring abtuit 
the group-consciousne.ss and group-awar'MU'Ss 
and group-loyalty. 

There is no need to enciorst' the view of 
Mr. Hayley that man is social only by “nt'ces- 
sity” and that mankind is not riarticularly 
anxious to see “world-lirotlicrhood” establish- 
ed, as man’s gregariousness and socio- 
logical-grouping-bebaviourlsm may now be 
claimed to be grounded on psychological 
evidence, and as “world-brotherhood” has 
always been linked up with the spiritual call 
proclaimed by great world-teachers. It is, 
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however, an undeniable fact that though fre- 
quently applauded as a political virtue nation- 
alism is bound to be narrow and circumscribed 
in outlook, in general ideology and in practice 
of government and other relationistic adjust- 
ments, and the suggestion made by Mr. Hay- 
ley that the task of maintenance of inter- 
national peace should be entrusted to a body 
of persons “specially trained from birth in 
loyalty to a non-national ideal”, is logically 
and psychologically the soundest, though it is 
bound to be dismissed as Utopian by modern 
politicians who are congenitally and constitu- 
tionally unable and incapacitated to see beyond 
their own NATIONAL NOSES as it were, and 
whose conduct is still moulded and patterned 
in the light of the frequently-heard slogans — 
“My country — right or wrong”, “My nation — 
right or wrong”. It is all a long, long way off- 
Leaders of international thought must be 
chosen from amongst those who from child- 
hood should have been psychologically and 
behaviouristically conditioned into loyal ad- 
herents of a non-national ideal based on recog- 
nition of the sacredness of mankind or human- 
ity as a whole. Till such a non-national ideal 
inspires rational human conduct, it is inevita- 
bility itself that a Pearl Harbour Treachery 
should elicit the necessary retaliation in the 
shape of the Atom-Bomb. 

Quite apart from that ideal, Mr. Hayley has 
drawn a striking and arresting picture of the 
rituals and ceremonials relating to white and 
black magic of the Lango, and his account 
vividly demonstrates that the forces respons- 
ible for group-consciousness are religious 
forces. If beliefs and faith in old religion and 
religious practices are rudely and violently 
shaken with the advent of modern education 
and with the domination of reason, rationalism, 
and critical analysis, etc., pro tanto, the di'ffer- 
ent groups may tend in the direction of dis- 
integration. 

Mr. Hayley may be interested to know that 
the superstitious beliefs relating to ill-omened 
character of abnormal births (like children 
with teeth), etc., recorded on pages 3 and 176, 
find their analogues or counterparts in the be- 
liefs and superstitions of Hindu Brahmins enter- 
tained even to-day. Thus, if a new-born baby 
violently and hysterically laughs, it forebodes 
inevitable danger to the mother. The owl is 
not after all as bad as the Lango would have 
us believe. If an owl, or a kite, should perch 
on the roof, an evil-nullifying or evil-counter- 
acting ceremony has to be performed (^anti). 
I have no doubt that students of sociology and 
anthropology would find the volume of 
Mr. Hayley exceedingly well- written, scientifi- 
cally documented, and thought-provoking. 
Thirteen plates and a map of the Lango dis- 
trict add to the usefulness and attraction of 
the volume. 

R. Nag A Raja Sarma. 

Nuclear Physics Tables. By J. Mattauch; and 

An Introduction to Nuclear Physics. By S. 

Fluegge. (Interscience Publishers, Inc., New 

York), 1946. Pp. 174 and VIII plates. Price 

$ 12 . 00 . 

Since the publication of the Elements of 
Nuclear Physics, by Rasetti in 1937, no good 
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text-book on nuclear physics has appeared in 
spite of the fact that the subject has expanded 
notably in recent years. The need for a book 
covering the whole field of nuclear physics in- 
cluding recent developments in the subject ha.s 
been very keenly felt. Besides, tlie rapid in- 
crease of literature in experimental nuclear 
physics makes it impossible for every pliysi- 
cist working in this field to keep track of the 
large amount of material without the aid of 
an up-to-date and comprehensive reference' 
file. Both these needs arc catered for t.o a 
great extent by the publication of the book 
undzr review which brings up to date (i.c.. up 
to the end of 1941 when the book was first 
published) all the available inf or million in tliis 
rapidly changing field. 

The book is divided into two Parts. The 
first part, written by Fluegge, is a concise, self- 
contained and well-digested survey of the 
fundamental problems in nuclear physics with 
special reference to experimental methods and 
results. This forms a pertinent introduction to 
Part II of the book which is a compilation of 
nuclear physics data. Part I is divided into 
four sections : — (1) Stable nuclei, (2) Nuclear 
reactions, (3) Unstable nuclei and (4) Syste- 
matics of stable nuclei. The mctliods used for 
the measurements of mass defects, nuclear 
masses, relative abundance of isotopes, nuclear 
spin, nuclear magnetic moment and the qua- 
drupole moment have been critically reviewed 
in Section I. Various aspects of the problem 
of nuclear reactions such “as methods of obser- 
vation, sources of radiation, range-energy rela- 
tion, conservation of energy and mom.ntum 
and yield have been discussed in some' detail 
in Section 11. The properties of natural radio- 
active bodies and the different processes of 
disintegration of unstable nuclei of both the 
natural and artificial radioactive elements are 
described in Section III. The fundammtal 
subjects of K-capture, isomerism and meson 
theory of nuclear forces are included in 
this presentation for the first time. The last 
Section contains a short account of the exist- 
tence and abundance rules fulfilled by stable 
nuclei and also of the binding energy of atomic 
nuclei. 

The second and the more important part of 
the book consists of a set of six nuclear phy- 
sics Tables and eight nuclear physics Plates, 
compiled by J. Mattauch. The nuchar physics 
data collected from well over a thousand origi- 
nal papers have been classified and presented 
in a tabular form which cnabks one to locale 
quickly all the literature concerning any ques- 
tion. The Tables deal with the following 
subjects : — (i) Properties of stable nuclei, 
(ii) Maximum possible abundance of probably 
non-existent nuclei, (in) Mass-spcctrographic 
measurement of doublets, (iv) Survey of 
known nuclear reactions ; properties of arti- 
ficially radioactive nuclei; (u) Supplement to 
Table IV and (vi) Energy release in nuclear 
reactions. Tables I-III form a group and con- 
tain observed data on stable nuclei (Section I 
of Part I). Tables IV- VI form a second group 
devoted mainly to nuclear reactions and the 
observed data on unstable nuclei (Sections 11 
and III of Part I). The two groups of Tables 
are provided with separate bibliographies. 
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'rubles r anil IV are exhaustive. 'Phe I'onncr 
contains data on the atomic number, mass 
number, number of neutrons, spin, magnetic 
moment, relative abundance, packing fraction 
tind mass defect of all the naturally occurring 
isotope's of elements and also of the a-activo 
elements of the disintegration series. Table IV, 
on the other hand, contains the list of stable 
and im.stablo nuclei so far as they were known 
till the end of 1941 (year of first publication) 
togX'tlier with their half-period values, terms 
and energies and the nuclear reactions carried 
out among them. This table permits one to 
obtain at a glance the initial isotope and the 
reactions which lead to a given nucleus as an 
(‘lid })roduct and conversely to see which nuclei 
could be obtained from a given initial isotope, 
by wliat kind of reactions. The numerical 
values of - Q, the reaction energy, of over a 
hundred nuclear reactions among low atomic 
weight elements have been listed in Table VI. 

Of the eight nuclear physics Plates, the hrst 
sliows graphically the packing fraction and 
mass defect of elements as functions of mass 
number, A. Plates II-VIII give a representa- 
tion in the N-Z diagram of the known atomic 
nuclei together with the percentage abundance 
and the half lives. The types of decay and 
the nuclear reactions carried out among them 
are pi'csented in a four-colour graphic scheme 
which permits any possible reaction to be fol- 
lowed up with great case. 

In the preparation of this book the authors 
deserve to bo congratulated for pre.senting in 
onc' volume a concise introduction to nuclear 
I)hysics and a complete listing of numerical 
values of the properties of stable and unstable 
nuclei and of all the known nuclear reactions. 
The printing and gt't-up of the book ai'c excel- 
lent. The book was (irst published in Ger- 
many in 1942 and tlie present volume is an 
Knglish ti'anslation of the same'. As such, the 
results of papers in nucUiar physics which ap- 
peared after the yeai' 1941 are not included in 
the Tables. In spite of this limitation, the 
book is c'xti*em('ly useful and the numerous 
workers in the field of nuclear physics will 
find this volume very liandy and indispensable. 

R. S. Khisunan. 

X-Rays in Research and Industry. By H. Hirst 

(Cliapman and Hall, lAd., 37, Essex Street, 

London, W.C. 2), 194(). (Second Edition.) 

Pp. 124. Price 13,s/i. iki. 

The varied and versatile applications of 
X-rays to problems of interest in research and 
industry, especially in physical metallurgy 
have b.en dealt with in a simple, concise and 
objective manner in this handy little book. 
Tlie first two chapters deal witli tlie genera- 
tion and properties of X-radiation. A brief 
description of crystal structure and of the 
principle of the dillraction of X-rays by the 
crystal lattice is contained in Chapter III*. 
These three short chapters, though of an ele- 
mentary nature, form a pertinent introduction 
to the methods of X-ray analysis used in re- 
search especially in crystallography which are 
described in Chapter IV. After discussing the 
Laue and the rotating crystal methods of 
examination which are applicable to single 


ci’ystals, tlie author describes in some detail 
the powder method which is applicable to. poly- 
crystalline spreimens and is, therefore, the 
most widely used of the dilterent method.s of 
examination. The advanced stages in the ana- 
lysis of crystals have also been brii'fly indi- 
cated. 

The second half of the book is devoted main- 
ly to the applications of the X-ray method in 
the investigations of metallurgical i^roblems 
relating to alloy .systems. ElTec't of atomic 
distribution on tlu' pix>pertic's of alloys, identi- 
llcation of new phases, estimation of grain .size 
and anisotroiMc behaviour of deformed metals 
and alloys are some of the prl)lems dealt with 
in (nia[)ter V. for the elucidation of which 
X-ray methods liave been succo.ss fully used. 
The last chapter describes the eciuii)mcnt used 
in industrial radiography and tlie principles 
of radiographic examination. The varied ap- 
l)licati()ns of radiogra])liy in the examination 
ai' ca.stings, forgings and welds and to manu- 
facturing pi‘()i)lems in metallurgical industri<\s 
are summarised in this chapter. 

The book is profusely illustraU'd and is 
equipped with a comprehensive' bibliograpliy 
and should prove to be a we'lcome companion 
to crystallogrardiers and more es])('c'ially to 
metallurgists. 

R. S. Kiusiinan. 


The Mechanisms of Reactions at Carbon-Car- 
bon Double Bonds. By C. C. Prie't'. (Intei-- 
seience .Publishers Inc., New York), 1940. 
Pp. 118 plus index. Price $2.50. 

The book under review is in Ihe serie.s 
“Lectures on Progress in Cla'inisiry”. The 
comprehensive title' for the book is nlisleading 
and erne k'arns from the Introelue*tie)n that we' 
have only “the iHU'sonal aspect and sjH'cillc 
appre)ae9i of the' author”. 

'riie conte'iits e'an be broadly elividejd into 
two .seH'tions, the' (irst one de''alinf»' witli re- 
ae'tions at t!u' double bond and tlie' see’ond with 
polymi'rization. A re'vic'w may not be the* 
plae-(' foi’ any de'taik'd analysis'of llu* matter 
prt.'se'nte'd, but one e'annol, lu'Ip re'tnarkiiig tliat 
the* (irst tliree* e'haiite'rs give* the imprc'.ssiem ot 
a rather one'-sidrd version of the probkans by 
a ea-itie' of the* re\sonan<'(' the'ory in its ai)plica- 
tion to organie* structure's and re'ac'tions. Tlu* 
grc'ate'i* |)art eif the* (irst chapte'r is de'votcMi to 
b.nzene derivative's and includes a useful ae- 
e'e)unt e>r Dr. Prie*e'’s api)roae*li in e'alculating the 
polarizing fore'e* eif substitute'el l)e'nzeiu' deriva- 
tives in the didei'e'nt peisitions a.s well as the 
ewerall e (Teel. One noticeiabk' fe'ature is the 
e'einsistent use of the* symbol for e'Ciuilibria tzi 
instojid e)f the* double'-hcaded ari’ow - ^ com- 
monly used to indie'ate* re'sonance* betwt'en 
various valene'C-beind structures wlu're tu'ces- 
.sary. Wheland’s monograph on Re^sonance, 
which the author refe'rs to, explicitly draws 
attentian (vnic p. (>) te) the distinction l)etween 
the two symbeils. 

The next two chapters represent ratlier 
superlicial accounts of half a deizt'n reactions 
of e)le(ines and a similar numbe'r e)f free radi- 
cal reactiems. The treatment is essentially 
qualitative and the picture i)r('sentexl is often 
incomplete, 
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The author is obviously more at home with, 
the second, shorter section; and a student gets 
a good bird’s-eye picture of the various aspects 
of polymerisation, polar and free radical poly- 
merisation, co-polymerisation and polymerisa- 
tions in a heterogeneous phase. 

Based on a course of lectures before the 
Institute of Polymer Research, the volume pre- 
sents a useful account of one aspect ^ of the 
problem of olefin reactions, and is quite sug- 
gestive in parts to an advanced student. _ The 
reviewer, however, cannot recommend this^ to 
an undergraduate seeking an unbiased critical 
account of the topics. The author himself 
rightly remarks in the preface, ‘no pretense is 
made that the subject has been given the 
thorough treatment 

The print and get-up of the book are of a 
standard that one has come to expect of its 
publishers. 

S. V. Anantakrishnan. 


Goethe’s Botany. By Agnes Arber. (Chronica 
Botanica, Vol. 10, No. 2, pp. 63-126, pis. 23- 
26 ) (Published by the Chronica Botanica 
Co., Waltham, Mass., TJ.S.A.), 1946. Price 
$ 2 . 00 . 

Goethe’s Versuch die Metamorphose der 
Pflanzen zu erklaren, published in 1790, is one 
of the minor classics of Botany. Estimates of 
the worth of this work differ radically. It 
has been often subjected to strong criticism, 
particularly in recent times. Yet, none can 
deny a good share to the Metamorphose in the 
advancement- of plant morphology and the in- 
spiration that later workers have derived from 
it. It is a striking tribute to the many-sided 
genius and creative insight of Goethe that 
a great deal of what he wrote more than 150 
years ago is still accepted by a large majority 
of botanists and forms the basis of botanical 
teaching even to-day. 

An English translation of Metamorphose hy 
E. M. Cox with explanatory notes hy M. T. 
Masters, first appeared in the Journal of Botany ^ 
Vol. I, pp. 327-45 and 360-74, in 1863. Another 
version was published recently in America in 
the Notes and Correspondence of the Anthro- 
sophical Agricultural Foundation, Vol. 4, No. 8, 
1937. However, both of these are difficult to 
get, the first on account of its age; the latter 
on account of the limited circulation of the 
Journal in which it has been printed, A new 
translation by a morphologist of the standing 
of Mrs. Arber and published in a handy form 
in the widely- circulated Chronica Botanica is, 
therefore, very welcome at the present time, 
when the morphology of the flower is arousing 
so much interest. 

The little monograph is roughly divisible into 
three parts. It opens with a long introduction, 
in which the translator has critically appraised 
Goethe’s contribution to science in general and 
Botany in particular. This is followed by the 
English version of the Metamorphose, with a 
large number of explanatory footnotes. And 
finally, we have the famous ode, the “Frag- 
ment”, afterwards known as “Die Natur”, 
whose authorship is disputed between Goethe 
and Tobler. Both the original German toxt 


and the English translation of the ode are 


Characterisation of Organic Compounds. By 

F. Wild. Cambridge University Press, Cam- 
bridge, 1947. (Agents for TJ.S.A. , Canada 

and India : Macmillan & Co.) Pp. 306, 

Price 18sh. net. 

The routine procedure for the identification of 
an unknown organic compound comprise.? tests 
for elements and typical groups present and 
determination of the physical constants. The 
final characterisation can, however, be made 
only by applying what is called the confirma- 
tory test which generally involves the prepa- 
ration of suitable derivatives and their exami- 
nation. Although there arc a number of 
standard books on qualitative analysis of 
organic compounds, there seems to have 
been none so far dealing mainly with the 
practical details for the preparation of charac- 
teristic derivatives. The book under review 
fills this gap by summarising the several 
methods which are used for the characterisa- 
tion of organic compounds, presenting selected 
methods in detail and giving literature- refer- 
ences for others which are useful for specific 
substances, covering the literature to the end 
of 1943. 

Of the eleven chapters contained in the 
book, the first two deal with (1) the- conside- 
rations that influence the selection of a reagent 
for the preparation of a satisfactory derivative 
and (2) the various tests for the classification 
of organic compounds and their separation 
from mixtures. The succeeding nine chapters 
deal with the methods for characterisation, 
mostly by the preparation of suitable deriva- 
tives, of the following classes of compounds, 
viz., Hydrocarbons : Paraffins, ciycZo-parafTins 
and aromatic hydrocarbons; Halides : Alkyl 
and aryl halides and polyhalogen compounds; 
Compounds containing the hydroxyl group : 
Alcohols, phenols, ends and carbohydrates; 
Mercaptans, thiophenols and ethers; Carbonyl 
compounds : Aldehydes, ketones and acetals; 
Acids : Carboxylic, sulphuric, arson ic and ami- 
no-acids, acid halides, acid anhydrides, esters, 
amides and imides; Amines and amino-com- 
pounds; and Nitro, cyano, nitroso, azo, azoxy 
and hydrazo compounds. In each of these chap- 
ters, the relevant reactions or suitable deriva- 
tives helpful for characterisation of each class 
of compounds are enumerated and experi- 
mental details, with full references to original 
literature, are given. Reference tables con- 
taining the physical constants for important 
substances and their derivatives are included 
at the end of each chapter. While literature 
references for the preparation of all the neces- 
sary reagents have been incorporated, a few 
of the preparations are given in detail in the 
text. There are an author index and an 
exhaustive subject index. 

The book is handy and well got up. The 
material has been carefully collected and 
critically presented. This should be a welcome 
addition to the practical books for Honours 
Course students ‘ and research workers in 
organic chemistry, 

B, H, lYUK. 
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The Physico-Chemical Mechanism of Nerve 
Activity. By David Nachmansohn, Charles 
IVL Berry, Oscar Bodansky, Frank Brink, Jr., 
Dctlev W. Bronk, M!. Vertner Brown, C. W. 
Coates. R. T. Fox, J. C. Eccles, Alfred Fos- 
sarcl, J. F. Fulton, R. W. Gerard, Alfred 
Gilman, D. F, Green, Joseph C. Hinsey, 
Rudolf Hober, Martin G. Larrabee and 
Tracy J. Putnam. (Published in the Annala 
of the New York Academy of Sciencea, 
Vol XLVll Art. 4, pp 375--()02.) 

'rhis volume presents an illuminating series 
of papers about the aeetylecholine system. 
The iirst paper, by Hober, deals with the 
membrane theory of excitation, and views to 
accommodate the recent lindings on the values 
of action potentials are given. In the second 
paper, Naclimansohn dLscusses the chemical 
mechanism of nerve activity, and the import- 
ance of cholinc.stcrasc. In the third paper, 
Eccles discusses tlie electrical and chemical 
theories of transmission across junctions, and 
select.s the former as being more adequate to 
explain recent lindings, and presents a work- 
ing hypothesis which oll'.'rs a satisfactory cx- 
]:)lanation of many fundamental observations 
of synaptic transmission, irreversibility, of 
synaptic delay, time course of junctional 
l)otential, brief impedance loss at end plates, 
dorsal root i)oU‘ntials of the spinal cord, some 
of which were Intherto inexplicable in detail. 
The next few pai)crs deal with the chemical 
excitation of nerve, electric cluiracteristics of 
electric tissue of certain (Ishes, comparing tlie 
electric discharge with tlie action potential, the 
imp()rtance of (‘nzyme action forming a basis 
of physiological rrsp(msos, kinetics and other 
properties of cholinesterase action, elXects of 
drug's on nerve activity and the properties of 
regenerating nervc's. In the last papeu', Gerard 
gives a mast(Miy summing up of the pre.scnl 
position of the role of aectyU'cholinc in rela- 
tion to nerve metabolism and function and 
suggc'sts that ac.'tyleeholinc may extend fur- 
tlun* aiul have more importance in cell func- 
tioning than has yet ),)een st'riously considered 
and iiiat any particular role it plays in trans- 
mission i.s a siH’ondary and derivative one. 

iNDEHJiT Singh. 


Developing Village India. Studies in Village 
Problems. Sp(M'ial Number of hidia^i Farvi- 
iniy 194r>. (Published by the Iinpindal Coun- 
cil of Agricultural Research, New Delhi.) 
Pp. 291. Illustrations 144 including 1 IB 
plates. 

This is a remarkable volume and the first 
im})res.sion ui>on the reviewer is one of un- 
stinted admiration for tiie extraordinary care 
which has Irnni t'xpended in its preparation, 
and even more for the evidence it reveals of 
whol(‘hearted devotion to the welfare of the 
village population of India. 

The publication i.s under the guidance of an 
Editorial Committee of well-known and res- 
ponsible onicials. The Editor is U. N, Chatter- 
jee, D.phil., d.sc., f.n.a.sc. 

After a short general introduction concerned 
with aims and methods the volume is divided 
into eight sections : 1. Organization, 2. Pub- 


licity and Propaganda, 3. Agriculture and Nu- 
trition, 4. Animal Husbandry, 5. Horticulture 
C. Cottage Industries, 7. Health and Sanitation, 
8. Education and Culture. 

All of these sections have their subdivisions 
each contributed by its separate specialist 
author. The articles are throughout liberally 
Illustrated by excellent photographs reprodu- 
ced on full pages of strong highly glazed paper. 
I here lias been no mistaken economy in this 
respect such as is sometimes observable in 
Govei nnic'nt publications resulting in an im- 
piession of dullness and cheapness with conse- 
quent loss of iiitcre.st. 

Tlie best which the reviewer can do is to 
bring bclore the reader the outstanding fca- 
lure.s of the book, to mention items which have 
particularly attracted his notice and to oiXer 
such comments or emendations as may serve 
a Jielpful purpose. 

By no word would he wish to blur in any 
degrt'e the vision which is evidently present in 
the minds of the writers. 

He is the more happily impressed inasmuch 
as many ideas and proposals which he himself 
iiLit forward now more than twenty years ago" 
and whieli the war years have in large measure 
held up from development will now have the 
backing of this widely circulated volume. 

In his illuminating preface Sir Datar Singh 
points out that for centuries the Indian peasant 
has sulTered from inhuman toil and drudgviry. 
The time to repaint the picture has come. 
Besides the replacement of primitive agricultu- 
lal and indu.strial methods by more modorn 
and scientific technique and outlook, village 
art, folk songs, mu, sic and dance must not be 
forgotten since here will be formed the win- 
dows into the enduring spiritual life of the 
people. 

At the outs' t in the Section on (.)rganisation 
we are confronted with the problem arising 
from the statement that the work of two such 
devotc'd enthusiasts as Mr. F. L. Brayno and 
Mahatma Gandhi has ultimately failed, that 
after a temporary awakening due to the re- 
markable activity on the part of the prota- 
goni.sts and theij- folio wt'rs the village com- 
munity sinks back into its age-old sleep. 

It would seem that howover zealous and 
untiring the incUvidual may bo, so long as the 
olTort is purely personal, the results disappear 
when tlie individual is removed from the 
setme. “consciousness” of the villager has 

not beta) changed. For this to happen some- 
thing more fundamental is necessary, which 
roadu\s deeper than merely personal example 
or procx'pt. It must be able to penetrate the 
hard core of conservatism ; based on thousands 
of years of prevailing social and agricultural 
pi’aclices. Thei'c must be no suspicion of pur- 
sonal or political background. Rather should 


* 7'he 'Pruc Path for I-rniiait. /itiiitstrial DiVelof^ment'. 
1 jipe.r rtaul at the Iknares Mteling of the Indian 
Science Congre.s.s, Jan. 1925. 

Industrial Posslhilith's of Some Reseat ch Work Done. In 
India, r>;\s(*d on two hictures sponsort'd and repul) 
lished by the Society of Biological Chemi.sts, Incfitp 
Bangalore, 1934, Price He. H 
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be present something of the spirit of the old 
priest who when asked how he found it pos- 
sible to live so long patiently working among 
a community from whom he succeeded in 
claiming very few converts, replied simply : 
•‘Cest mon metier”. . 

There should surely be found also the spirit 
of Joy with no underlying hint that “poverty 
has anything noble about it.” May it not be 
that in his advocacy of the charka and its 
meagre addition to the miserable income of the 
spinner the Mahatma has forgotten beauty and 
has forgotten joy? Has he not also forgotten 
the true economy, the economy of divine abun- 
dance which is moneyless ? 

There is no sense of squalid poverty or 
grinding toil in the case of the Scotch crofter, 
spinning and weaving the wool of his own 
sheep into “Scotch tweed” sought after by the 
wealthy as material of enduring quality, dyed 
moreover in colours extracted from the vege- 
tation of the Scottish countryside. 

Not only has poverty “nothing noble about 
it”, it is actually a disease, the product of 
ignorance and false philosophy. The ordinary 
cheerful interests which should accompany 
normal day-to-day living are in the Indian vil- 
lage crowded into “fights and festivals”, law 
suits and weddings, and the money which 
should circulate freely drains off into the 
pocket of the moneylender and the accumulat 
ing debt saps the energy and initiative of the 
coming creative worker. Perhaps the restric- 
tions on expenditure on wedding and such like 
entertainment with which war-time and famine 
conditions have made us sadly familiar will 
make possible the introduction nf the custom 
which prevails, according to Kagawa, in 
Japan, when each wedding guest brings a con- 
tribution of food to the value of four annas 
and so, as Kagawa says, the bride and bride- 
groom are not tramelled all their life with 
debt. 

Without something of the joy of the artist 
and the craftsman there can be no true incen- 
tive to labour. 

The common remark heard chiefly in “finan- 
cial” circles that men will always require “the 
carrot and the stick” is fundamentally untrue 
and is the product largely of ignorant and 
wishful thinking. 

No one can hold such a view who has seen 
the pride with which a worker in the harness 
and saddlery factory at Cawnpore will hold up 
for the visitor’s inspection the small saddle- 
piece which he has just forged, and of which 
he makes scores every day. Repetitive work 
yes — but craftsmanship. 

Even more when two simple coolies prostrate 
themselves in gratitude before the Lancashire 
fitter as he is about to enter his train on his 
departure for England, because during the 
erection of some chemical plant he has taught 
them to cut a screw, to fit piping and to set a 
line shaft truly, because he has taught them 
to be craftsmen and so has increased their 
self-respect and earning power. There is hare 
no danger of creating a slave mentality as one 
visitor to Wardha feared on seeing the child- 
ren driven to work for the miserable sums 
needed to pay for their “education”. 
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The “carrot and the stick” mentality is based 
on a wrong concept of money and its uses. 
When money is used to “breed” money, msteacl 
of irrigating crops and feeding the farmer, 
then trouble is in the making. There are condi- 
tions in India at the present time which have 
not a few analogies to the conditions m England 
in the days of William Cobbett, “the rider of the 
shires”, and out of which emerged the Relorni 
Bill of 1832. There is the same crowding into 
the town to increased wages, the same ab- 
sentee landownership and even the increasing 
dependence for food supply from overseas paid 
for ultimately by vast areas of erosion. 'Chat 
there should be voices raised from more than 
one side against “industrialisation” is not sur- 
prising. . _ . , 

We are told in the course of this section that 
the greatest problem of village development 
is the increase of purchasing power. Sir Daniel 
Hamilton has shown us at Gosaba that money 
is only a token certificate, equivalent to so 
much useful labour, to be exchanged for food 
and shelter and clothing and not a seed for 
raising a crop of permanent debt. Money itself 
costs only the making and printing of the 
paper tickets or notes, each one of which may 
circulate as many as fourteen times while pay- 
ing for Rs. 14 worth of useful labour. Pro- 
vided there is energy and goodwill there need 
be no resort to the family jewels or to the 
moneylender with his all-devouring interest 
and its ever-spreading jungle growth of debt. 
The energy and goodwill which are the true 
wealth or “money” of the community are born 
of that change of consciousness, that more 
abundant Life to which reference has been 
made. 

At one centre to which a special chapter is 
devoted, viz., Marthandam in Travancore, some- 
thing of this spirit sesms to have been awaken- 
ed and we read of a Collective Centre, a 
Honey Club, a Weavers’ Club and many other 
activities as well as exhibitions and lectures not 
forgetting village games, dancing and ToJk- 
singing. 

Cottage industries in themselves will not save 
India from the “cry of the children” and the 
bitter memories of the “Industrial Revolution”. 
The test held up by George Meredith in an- 
other connection applies here : “Is it expres- 
sive in song ?” True labour is always joyous, 
the joy of the artist, the joy of the craftsman. 
For the money-slave there is no joy, only 
weariness and smouldering bitterness. 

All this is well recognised by the writers of 
the articles under review. 

Once this spirit of pride and joy in produc- 
tive and creative activity is awakened all the 
developments foreshadowed in the present 
volume and the other publications referred to 
become possible, modified though they may 
have to be by climatic, and sometimes by other 
reasons, difficult to foresee. 

To one local philosopher who had experien- 
ced a Cawnpore hot weather there seemed 
nothing for it but to “alter the path of the 
sun”. His conclusion would seem to be con- 
firmed by the world map on page 125 of Mel- 
chett’s Modern Money, picturing the effect of 
climate on industrial energy. More than half 
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of India is shown as “very low”. Anyone who 
has endured the “hot weather” in these regions 
will sympathise with the Indian worker, re- 
membering how when the stress of heat “let 
up” the lethargic brain seemed suddenly to 
become active as if the engine had started 
again and all the machinery of the factory was 
humming once more into operation. 

Nevertheless we hear from at least one res- 
ponsible employer of world experience that in 
an “air-conditioned factory” Indian labour is 
as efficient as any other. 

If as in China electric light can be provided 
for the smallest village hut why not fans and 
ultimately large-scale air-conditioning, and so 
the climatic handicap be overcome. We are 
already reading of the production of “artifi- 
cial snow” by rocketting dry ice into potential 
rain clouds. The effect of “atomic” explosions 
on climate has yet to be studied. 

In addition to climatic difficulties the earnest 
worker may have to contend with his own in- 
experience which may sometimes provoke the 
remark of the countryman quoted by Massing- 
ham in his book The Wisdor)i of the Fields : 
“I likes eddicated people but the worst of it is 
they be so dommed ignorant.” 

There is always this danger in introducing 
what would seem to be manifest improve- 
ments. The present reviewer, when he con- 
trolled his own garden, purchased a pump to 
facilitate lifting water for a moderate sized 
garden, only to find that the muscles of the 
mali’s arms were unaccustomed to the move- 
ment and effort required so that he had rigged 
up a bucket and a pulley as being more con- 
venient and equally efficient. 

We also read of rubber-tyred bullock-carts 
moving comfortably and economically on tar- 
mac. Actually it has been pointed out that 
in discarding the high old-fashioned narrow- 
tyred wheel of the hullock-bundy we are add- 
ing to the burden of the bullock by depriving 
him of the power equivalent to that residing 
in the driving wheel of a locomotive. The tar- 
mac too is slippery and hard on his feet. It is 
not so easy to move the rubber-tyred cart over 
the uneven village or estate roads or tracks. 

Under the Section Health and Sanitation, in 
addition to the general subject of village 
cleanliness are included descriptions of model 
houses as well as of the latest scientific meth- 
ods for dealing with village wastes. Besides 
human and animal excreta these include ordi- 
nary rubbish and garbage to be dealt with by 
the method of composting practised for ages in 
China but only recently adopted on the large 
scale in India. 

The problem of the clean village is again 
largely psychological. It is not only the vil- 
lager who appears to be devoid of a civic cons- 
cience. Are not many of us aware of “filthy 
Calcutta” and of the Marina in Madras ? In 
his own efforts after more efficient nitrogen 
conservation, which involves civic sanitation 
and increased food production, the reviewer has 
cordially to acknowledge the personal support 
he has received from Mahatma Gandhi. 

Although there is reason, to believe that a 
difference in standards of civic and communal 


cleanliness has not a little to do with racial 
troubles in South Africa, yet in fairness it must 
be remembered that this difference is by no 
means one of racial or national idiosyncracy. 
Many years ago the late Dr. Calmette endeav- 
oured to awaken the people of France to the 
same sense of civic cleanliness that he had 
found in England. Nevertheless modern meth- 
ods of sewage disposal were adopted in the 
U.S.A. sooner than in England, the country of 
their discovery. Sewage and refuse disposal 
moreover is not the only criterion of civic 
cleanliness. “Smoke abatement” is in some 
respects more needed than river pollution pre- 
vention since it is possible to keep away from 
an unsavoury rivsr whereas a smoke-laden 
atmosphere cannot be escaped from, and has 
Indeed far-reaching effects, even in some cases 
impairing the pristine purity of the city water- 
supply in the distant mountain reservoir. 

Nevertheless amidst the smoke and grime of 
the “Manchester particular”, when the electric 
lights have to be on in the office all day and 
the papers brought away to India still reek of 
sulphur and chlorine, there is to be found the 
mentality which declares, “If dirt means money 
give me dirt”. Do not let us be too hard on 
the Indian villager. 

Though his methods of sanitary waste dispo- 
sal may how be mainly those of the domestic 
pussy cat and the- wandering Israelite, and 
which it may be remarked are in some respects 
entirely scientific, good accounts are given in 
this section of the most up-to-date and scienti- 
fic niethods which can be applied to Indian 
village conditions. Thus cowdung is utilised 
both as fuel and fertiliser throug its anaerobic 
fermentation with production of methane, 
w’hile household needs are met by the provi- 
sion of the carefully designed aqua privy. 
(The description of methane production has 
evidently caused the printer some trouble since 
there is a confusion between the single word 
“anaerobic” meaning fermentation in absence 
of air, and the two words “an aerobic” change, 
which means in presence of air!) 

There is much to be said for the utilization 
of cowdung’ in the manner described since in 
addition to the methane which can be used 
both for fuel and lighting, the effluent from 
the tank will contain most of the nitrogen of 
the cowdung, and, possibly with some dilution, 
can be used for the irrigation of crops. The 
little intensive nitrifying filter attached to the 
aqua privy suggests the possibility of nitre re- 
covery on the lines proposed by the reviewer 
during a 'symposium at the National Institute 
of Sciences of India.* 

While the methane production tank and the 
aqua privy may rank as the most “civilised” 
of the methods described, and both have much 
to recommend them, they rather assume that 
some modest sanitary engineering assistance 
will be available. Just as the Bhore Commit- 


* Note on th^ Production of Niu*e (Pota.ssium Nit- 
rate) from Ammoniacal Waste ”--Coiitril)uti on l)y 
G. J. Fowler to symposium held in Delhi on 20tli Nov. 
1945. Republished in /. a;/f7 Proc. Iiistitntiov of 
Chemists ylndia^, Dec. 1945. 
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tee have recommended one doctor tor every 
2,000 of the population, so in addition to a vil- 
lage maistry it may be hoped that a sanitary 
inspector with adequate knowledge of sani- 
tary engineering may be available at least for 
a group of villages of resonable extent. 

The last section on Education and Culture 
lifts the mind into regions of high romance. 
Instead of ignorance, poverty and squalor, we 
are led to think rather of the hidden springs 
of the people’s life, expressed in forms of 
artistic decorative design, of old-time song, 
music and dance, having their origin in age- 
old regions of consciousness. May this volume 
play its part in bringing about the true renais- 
sance which its pages bring so vividly before 
us. 

Gilbert J. Fowler. 

“Seasonal Breeding and Migrations of the 

Desert Locust (Schistocerca gregaria Fors- 

kal) in Eastern Africa,” by Z. Waloff. Anti- 

Locust Memoir, 1, 1946. Pp. 74, quarto. 

The Anti-Locust Research Centre of the Bri- 
tish Museum (Natural History) in London, 
has, since its inception in 1929, been syste- 
matically collecting records of reports of 
breeding and migrations of locusts in Africa 
and Western and Southern Asia (including 
India). From 1933 to 1938 the Centre issued 
comprehensive annual reports of locust breed- 
ing and movements. With the beginning of 
the war this ceased, but other research papers 
continued to be published from time to time. 
Now the Centre has launched upon two; new 
ventures to be published from time to time — 
the Anti-Locust Memoirs and the Anti-Locust 
Bulletins. The first number of the Memoirs, 
by Waloff, has just been received, and deals 
with the Desert Locust in Eastern Africa. 

After briefly describing the physical fea- 
tures and climate of Eastern Africa, Waloff 
goes on to a detailed and amply illus- 
trated account of the main patterns of 
breeding and migrations of the desert 
locust from month to month. The history 
of various swarms is carefully traced, and 
the result is the accumulation - of a vast 
mass of accurate information on movements. 
Finally, an attempt is made, on the whole suc- 
cessfully, of correlating the movements and 
breeding of swarms to meteorological condi- 
tions, particularly temperature and rainfall. 
It is concluded that, generally speaking, 
swarms migrate dowri-wind — as already shown 
long ago by Rao for India and by Predtech- 
enskii (to whom Waloff makes no reference) 
for Persia and some adjacent countries — al- 
though older swarms tend sometimes to fly 
against the prevailing winds. Low tempera- 
tures slow down the movements of swarms, 
but cessation occurs only below 22° C. It is 
to be regretted that Waloff did not pay detail- 
ed attention to atmospheric pressures, since it 
is probable that the actual direction of migra- 
tion from one area to another — as, for exam- 
ple, from a very hot and arid area to a more 
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congenial one — may be conditioned by pres- 
sure gradients. It is known that low atmos- 
pheric pressures throw some insects into a 
state of restlessness. Many years ago, I wit- 
nessed this phenomenon in the Punjab among 
the desert locusts kept in a large field-cage. 
One evening, a few minutes before the arrival 
of a dust storm in the summer months when 
pressures drop considerably, all the locusts 
were noticed to fly, jump about and flutter 
their wings excitedly, although 'hitherto they 
were perfectly normal. With the passing of 
the storm and the restoration of normal pres- 
sure, the locusts regained their normal compo- 
sure. It seemed that had the locusts been tree, 
they would have gone with the wind, the 
drop in atmospheric pressure serving as the 
stimulus for the initiation of migration. But 
possibly the relevant data on pressures were 
not available to Waloff. 

The desert locust appears to have no fixed 
annual breeding cycle in Eastern Africa (in 
contrast to India), and the incidence of breed- 
ing depends, among other factors, on the inci- 
dence of suitable rainfall. There is, neverthe- 
less, a fairly regular pattern of seasonal distri- 
butions over Eastern Africa, the pattern 
changing from season to season in a regular 
manner, the change, according to Waloff, being 
due to physiological responses of the locust 
to climatic factors, and not to migration and 
breeding cycles characteristic of the species. 

The desert locust being the most commoh 
locust in India, Waloff’s Memoir is of spec|^l 
interest to us. We have in India an opposite 
number of the Anti-Locust Research Centre, 
called the Locu.st Warning Organization, func- 
tioning since 1939. During the eight years of 
its existence, it must have accumulated a vast 
mass of field dfita on locust movements, meteo- 
rological conditions and so on. These^ data if 
suitably analysed and published would be of 
great interest to all students of locust biology. 
In the absence of suitable analysis, prompt 
publication of even the unanalysed data from 
year to year would serve a vei*y useful pur- 
pose. It may be hoped that the Organization 
will consider doing so, preferably on the lines 
of the Anti-Locust Memoirs or Bulletins, 

M. L. Roonwal. 


Food and Diet in - the Mouryan Empire. By 
“Krishivala”. (Madras Chamber of Agri- 
culture, Madras), 1946. Price Annas 6. 

The author quotes from the Arthasastra of 
Kautilya to prove his point that agriculture, 
animal husbandry, storage and marketing of 
produce and the nutrition of the people were 
looked after efficiently by the State more than 
two thousand years ago. The extracts throw 
light, if any was needed, on the civilized state 
of the Indian Society in ancient times. The 
booklet is readable. There are a few typo- 
.graphical errors, however, which could have 
been easily avoided. 
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Science .Votes and JVews 


SCIENCE NOTES AND NEWS 


ON THE PROOF OF THE INVERSE SQUARE 
LAW AND THE MEASUREMENT OF H 

In a communication, Mr. V. R. Singal, Pro- 
fessor of Physics, Gordon College, Rawalpindi, 
has drawn attention to the common errors in 
the experimental verification (tan^A/tanf^u 2) 
of the Gauss inverse square law using a 
deflection magnetometer. He suggests an alter- 
native method of verifying the law. It may 
be shown that tan-(9A tan-'^-/ 2, where <f)^is 
the angle between the x-axis and the linear 
graph between (d/tan and d- for the A 

position and is the angle between the x-axis 
and the linear graph between tan On and d- 
for the B position. Experimental tests show 
that this relation gives values close to 2. Also 
M/H may be calculated from the relation 
y 2 tan- </> A t a n ^ 1 , M / H . The moment M 
of the magnet and the horizontal intensity H 
of the earth’s magnetic field may be determin- 
ed if MH is found by the oscillation method. 

UNIVERSITY OF MADRAS: “THE MAHA- 
RAJA OF TRAVANCORE-CURZON PRIZES” 
FOR 1947-48 

Two prizes, one in each of the following 
groups of subjects, will be awarded by the 
Syndicate for the best essay or thesis written, 
by. any Graduate of the Madras University on 
any topic dealing with one of the subjects 
mentioned in the following two groups: — 

(A) Chemistry, Biochemistry, Agricultural 
Chemistry. (B) Botany, Zoology, Physiology. 
The value of each prize is Rs. 250. 

The essay or thesis must be the result of the 
personal investigations of the author, and must 
contain clear evidence of independent and ori- 
ginal research. Essays or theses which consist 
only of criticisms, compilations or the history 
of a subject, unaccompanied by the results of 
personal, independent, original research will 
bo ineligible for the pxize. 

The work submitted should not have formed 
the basis of a work for which any prize or a 
degree had been previously awarded. 

The prize will not be awarded to the same 
applicant on a second occasion. 

Competitors 7nust suh7nit their theses so as 
to be received by the Registrar 7iot later than 
1st March 1948. 

COUNCIL OF SCIENTIFIC AND INDUS- 
TRIAL RESEARCH ’ 

The Government of India have decided to 
continue the existing constitution for the Coun- 
cil of Scientific ^ and Industrial Research, in 
view of the unanimous opinion of the members 
representing Industry and Science on that 
body. They have also decided to abolish from 
April 1, 1947, the Industrial Research Utilisa- 
tion Committee which was an Advisory Body 
tQ assist the Council. 


The following have been nominated to the 
Governing Body of the Council for a period of 
three years from April 1, 1947 : (1) The 

Hon’ble Member in charge of Industries and 
Supplies (President); (2) Sir S. S. Bhatnagar, 
Director, Scientific and Industrial Research ; 
(3) Sir Arthur Waugh, Secretary to the De- 
partment of Industries and Supplies; (4) Mr. 
A. K. Chanda, Financial Adviser; (5) Sir J. C. 
Ghosh, Bangalore; (6) Prof. M. N. Saha, Cal- 
cutta; (7) Sir Shri Ham, New Delhi; (8) Sir 
A. Dalai, Bombay; (9) Mr. J. R. D. Tata, 
Bombay; (10) Sir Ghulam Mohammad. Bom- 
bay; (11) Dr. Nazir Ahmad, Indian Tariff 
Board, Bombay; (12) Mr. Kasturbhai Lalbhai, 
Ahmedabad; (13) Mr. A. F. Hirtzal, m.l.a. 
(Central); (14) Sir A. L. Mudaliar, Madras; 
(15) Mr. H. Sitaram Reddy, Minister for In- 
dustries, Madras: (16) Mr. G. D. Birla, New 
Delhi; (17) Mr. N. V. Gadgil, m.l.a. (Central), 
(18) Dr. K. Hamied, Bombay; and (19) Sir 
Mohammad Yamin Khan, m.i-.a. (Central). 


BOARD OF SCIENTIFIC AND INDUSTRIAL 

RESEARCH 

The following have . been, nominated to the 
Board of Scientific and Industrial Research for 
a period of three years from April 1, 1947 : 
(1) The President, CSIR; (2) Sir S. S. Bhat- 
nagar; (3) Dr. B. C. Roy, Calcutta; (4) Dr. 
N. N. Law, Calcutta; (5) Mr. P. F. S. Warren, 
Calcutta; (6) Dr. Jivaraj N. Mehta, Bombay; 
(7) Dr. Nazir Ahmad; (8) Sir Rahimtoola 
Chinoy, Bombay: (9) Sir J. C. Ghosh; (10) 
Dr. M. Qureshi, Hyderabad (Dn.); (11) Sir 

K. S. Krishnan, Allahabad; (12) Mr. Kastur- 
bhai Lalbhai; (13) Prof. M. N. Saha; (14) 
Sir Shri Ram; (15) Sir Arthur Waugh; (16) 
Sir A. Dalai: (17) Sir Ghulam Mohammad; 
(18) Scientific Adviser to. the G.H.Q., New 
Delhi; (19) Sir Teja Singh Malik, Member, 
F.P.S.C.; (20) Sir C. V. Raman, Bangalore; 

(21) Dr. H. J. Bhabha, Bombay; and (22) Mr. 
D. N. Wadia. Mineral Adviser, W.M, & P, De- 
partment. 

AN INTERNATIONAL CONGRESS ON THE 

EXPLOITATION AND UTILISATION OF 

WOOD 

An • International Congress on the exploita- 
tion and utilisation of wood was held in Paris 
from September 16th to 30th, 1946, according 
to For. Abstracts, under the auspices of the 
Services de la Production Foresticre. Special 
attention was given to the exploitation of cop- 
pice for firewood. France at present produces 
only one-quarter of her pulpwood needs, but 
has a large surplus of small firewood which 
could be u.sed for the manufacture of card- 
board, etc. The utilisation of firewood for 
charcoal manufacture and modern .methods of 
heating was also considered. 
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17TH INTERKATIOrfAL PHYSIOLOGICAL 

CONGRESS 

The 17th International Physiological Con- 
gress will be held in Oxford, England, July 
22-25, 1947, under the presidency of Sir Henry 
Dale. A tentative programme may be obtained 
from the Secretary, E. W. Geidt, University 
Laboratory of Physiology, Oxford. Physio- 
logists in London plan to entertain members 
of the Congress from abroad, for a few days, 
immediately after the Oxford meeting. ' It is 
hoped that accommodation can be arranged 
for those visiting members who wish to take 
advantage of this invitation to visit Physiologi- 
cal Laboratories and Medical Institutes in 
London. It is hoped also that it may be pos- 
sible to arrange for small parties of members 
to visit laboratories in certain other towns 
during the week following the Congress. 

THE INTERNATIONAL UNION OF 

CHEMISTRY 

The International Union of Chemistry is being 
revived within a broader framework, and meet- 
ings of the world-wide scientific organisation 
will be resumed with a world chemical congress 
and conference in • London, July 1947. M. T. 
Bogert of Columbia University will be presi- 
dent. During meetings recently held at London, 
a temporary bureau has been set up (R. Delaby, 
Paris, Gen. Secy.), which will prepare the con- 
gress and conduct the affairs of the Union for 
the time being. Many of the commissions of 
the Union have been active in spite of the war. 
At present these are as follows : — (1) Ana- 
lytical reagents and reactions, (2) Atoms, 
(3) Atomic weights (Annual Tables), (4) Fats, 
(5) Finances, (6) Nomenclature, Inorganic, 
(7) Nomenclature, Organic, (8) Nomenclature, 
Biologic, (9) Physical constants, (10) Physical 
chemistry data, (11) Physical chemistry stand- 
ards, (12) Physical chemistry symbols, (13) 
Radio-active constants, (14) Thermochemistry, 

(15) Weston Pile. The creation of three addi- 
tional commissions is now under study, viz., 

(16) Macromolecular compounds, (17) Deter- 
mination of small quantities of toxic substan- 
ces in industrial atmospheres, and (18) Nor- 
malisation of laboratory materials. 

THE 13TH INTERNATIONAL CONGRESS OF 
ZOOLOGY 

The 13th International Congress of Zoology 
will be held in Paris during 1948. E. Fisher- 
Piette, the General Secretary, Lab. de Malaco- 
logie, 55, Rue de Buffon, Paris V, urgently 
asks the directors of all zoological institutions 
to send him a complete list of the membei's 
of their staff in order that he will be able to 
inform all colleagues well about the Congress. 

INDIAN INSTITUTE OF METALS 

An Indian Institute of Metals has been form- 
ed with a view to developing metallurgical re- 
search and to promote the study of metallurgy 
in India. This is the first Metallurgical Insti- 
tute of its kind in India and will be organised 


and run on lines of the British and Aineriean 
Metallurgical Institutes. Sir J. J. (landiii, 
Director, Tata Iron and Steel Company, lia.s 
been elected President of tlie Governing Coun- 
cil. and Dr. D. P. Antia, Mt'tals I leparl 
Officer, Director-General of rndustri(‘s and 
Supplies, Government (h India, iias l)t'en 
elected Honorary Secretary. 

A NEW COMET 

The discovery of a now Comet was announ- 
ced on the 1st of April by Dr. J. S. Paraskevo- 
poulos, Director of the Boi'den Station of the 
Harvard Observatory at Bloemfontein in South 
Africa. 

The Comet was first spotted on March 24th 
in the Constellatioji of Centaurus moving south- 
wards across the line between the .star Alpha, 
Centaurus and Southern Ci'oss. Two days later 
it was recorded at the Cardova Ob.s.;'rv;*it.ory in 
Argentina. It is at pre.scnt in the Constellation 
of Chameleon. 

ATOA4IC RESEARCH 

It is learnt that Sir S. S. Bhatnagar, Diiartor 
of the Council of Scientific and Industrial Bc- 
ssarch, and Dr. H. J. Bhabha, Direndor of llu' 
Tata Institute of Fundamental Ro.scarcli, liavc' 
been deputed by the Government of India 1o 
investigate the possibility of developing atoinie 
energy from the mona/.itc sands of Travaneore. 

NATIONAL PHYSICAL l.ABORA'rOUY 

It has been announced that Sir K. S. Krish- 
nan has been appointed Director of tlu‘ National 
Physical Laboratory at New Dellii. 

NATIONAL CHEMICAL LABORAT’ORY 

We understand that Prof. S. Siddique has 
been appointed Director of the National Chemi- 
cal Laboratory, the foundation of whieh was 
laid at Poona by the Hon’ble B, G. Khvv on 
the 6th of April. 

HOWARD MEDAL— 1946 

Mr. A. C. Dey, of Chemistry and Minor 
lorest Products Branch, Dehra Dun, has been 
awarded the Howard Medal for 1946 at the* 
annual Convocation of the Forest Rescsarch In- 
stitute and Colleges, presided over by the 
Hon’ble Dr. Rajendra Prasad, Member for 
Agriculture and Food, Government of India, 
in recognition of his contribution to the a(i- 
yancement of research at the Forest I{( search 
Institute. This aw’ard specifically rc‘lat(‘s t.o 
Mr. Dey’s meritorious research work on 
Ocimum. 


ERRATA 

Vol. 16, No. 1, p. 34, line 4— Review of the 
book An Introduction to Textile Bteachinq ' 
The price of the book is 32sh. net and not 23/- 
as printed. Line 13: for ‘what’ please read 
‘which’. 
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RICE 

rpHB plenary session of the Hict' Study Groujs 
constiluted under the ausiiiees of the 
United Nations Food and Anrieullural Ornan- 
isalion, was inaugurated by Dr. Hajendia 
Prasad at 'i'rivandruni on the Hitii of this month. 
This (Jroup i.s tlu* fortTunner of tlu? full Kiee 
Conferenee to lx* field later this yc‘ar. The 
function of th<‘ Clroup is ri'ported to be limited 
to reviewing tht‘ rie(‘ problems of the eount.ri(‘s 
in South-Ka.st A.sia and r(‘eomnu'ndinK sha);-; lo 
SI curt' iner('a.s(‘d iirodueiton and arrange f(jr 
timely and proixn* di.stiabution of rie(‘ to the 
c'ountri{\s in iumhI. 'I'lu* Group's iH'iiort will he 
submitted to the xt annual (‘onfenmee of, 
the UNFAO. 

Dr. Hajendra Prasad riglitly stre.s.sed in ids 
opening addrt'.ss the m‘ee.ssjty for ineri’asing 
tlu' production of the ('omrnodity, and appealed 
to one and all to }>ut forth the heni elTort in this 
direction. It npptsirs to us, luiwiwer, that if th(‘ 
Group conthuss it.stdf nu'rely to tlu' probUans of 
production and distribution tlu‘ .scojie and utility 
of the Hicc‘ ('onferenc'c will be unwarranUxlly 
limited. For among tlu^ rice-producing coun- 
tries— India » China, Japan, Siam, Jhirma, Indo- 
nesia— -thia'C are as many countric^s that have 
an exportable .surplus as those that suffer from 
a shortage. And the bottlc-nec'k of transport 
which has upset the rice economy of all these 
countries can only be temporary. But this is 
not to belittle the gravity of the. situation with 
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rt‘gard to rice shortage. We have sufTered 
bitterly during the war, and .still eontinue to 
sulVer for our lu^gUsd, in the maths* of .self- 
sullieuaicy of this staple article of d\ei in South 
lndi;i and Bengal. And if a similar ealamdy 
is to bi' averted we ean los<‘ no iiiia" in making 
up. the ckdlcit. 

'rise deheit in India is of th(‘ oj*di r of about 
3 million tons a year which must be madi‘ 
u|), not by d(‘p;'nding’ on imisorts, but both iiy 
inU‘nsiv<' and (‘xt(susiv(‘ cultivation, 'j'he ave- 
rage yield of tliis (‘rop in India is perhaps (lu* 
lowe.sl in the world, with twiee the yield in 
CJiina, three times in Japan and hve timt^•; in 
Italy. Mor<‘ alarming .still is tiie steady fail 
in the avei'ag(‘ as widl as tht‘ total yield of 
rice which, wlum juxtapo.sed with a growing 
population, cannot but hsid to acuh^ sliorlage. 
An averag(‘ yitJd in 1934 of 2tbr) bu.sluds jVer 
aerc^ has diminislusl to 2(5 -g in 1939, and to 
22*7 in 1941. Among the* obviou.s cau.‘<‘;; f.ir 
such a fall are tlu‘ wiishd'ul (‘xhau.stion of lh'‘ 
soil aiul th(‘ [irimitive iec'liniriuc of agriculture, 
both of which lirotik no delay in htsng renn - 
died. The indigemous manufacture of artificial 
manures and agricultural implements, and liic 
systematic (‘xploilation of town wa.shss for 
manure in the form of compo.st and purified 
sewage must go a long way in solving the 
critical problem of manure shortage. 
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What we should, however, like to emphasise 
is the indispensable need for long-term basic 
research on Rice. Unfortunately rice has re- 
ceived very little attention at the hands of the 
scientists compared to wheat, the staple food 
of the West. Wheat has been studied not 
merely from the agricultural but also from the 
genetical, biochemical and nutritional points 
of view. Thus a number of useful mutants 
like short-term and winter wheat, pest and 
rust-resisting wheat, w;hole meal and enriched 
flours have been evolved; and the wheat plant 
itself has formed the subject of extensive stu- 
dies on plant nutrition and plant pathology. 
But with regard to rice, except for some work 
in Japan, investigations on rice and rice plant 
still remain to be studied. The paucity of 
knowledge in this field is reflected, in a way, 
in the scarcity of books and monographs on 
the subject. 

Of the 2,000 and odd varieties of rice .more 
than 700 are grown commercially in India. 
These differ, ^as is well known, not only in 
colour, flavour, shape and taste, but in their 
average yields per acre, cooking quality and 
digestibility. What is perhaps less known is 
that their chemical composition, vitamin con- 
tent. and nutritive value are also different. 
Some types, like the hill rice, thrive only on 
rain water, while others require a continuous 
supply up to a stage of development. A fevv' 
are short-term crops while the rest are mostly 
long-term. The resistance to disease and pests 
also differs with the species. These character- 
istics are naturally genetical, and have to be 
studied from that angle, if we are to ultimately 
evolve mutants “to order”. And the rice plant 
nutrition itself forms a wide and fertile field 
for research. 

An important aspect of applied rice research 
which is yet to receive due attention is the 


utilisation and commercial exploitation nf thv‘ 
by-products of the rice industry. The .straw, 
which is not normally ft‘d to miUfii catlfi*, i‘oiiid 
be processed with weak alkali or ot hniavi.u' m 
order to render it innocuous and i useful for 
milking animals. The husk, a])art fi’oin tlr. Kov 
fuel value, could be mor(‘ ust'fully ^‘xploitid 
for the production of at'tivated clpirta)a!s. fur- 
fural and other products. 'Fhe ri(a‘-l>ran pro-, 
vides a rich source^ for proct'ssing vitamin 
concentrates of the B gi’oup. Siuxa ‘.'usful .'s- 
ploitation of these by-prodiK'ls will not only 
lead to the (‘stablisluucmt of a j »rosportm:; 
chemurgical industry but also hel|) to ;:ul):ad!s<‘ 
the farmer and rcducK' the cost of h»r she 

consumer. 

We hope the Rice Research Instituttu which 
is now being organised at Cuttack by the (Jov- 
ernment of India, will be conceived on a ^;caie 
comprehensive enough to include both the 
fundamental and applied aspects of tlu' rice 
problem. In vic'w of tlie imporiatua‘ of the 
subject to more than IfiO million in Mic 

country, and the wid(‘ vari(‘ty and urK(‘ncy t'f 
the problems, it is wortli contetnplat ing the 
establishment of a numlxM* of r<‘gionaI expe*!-!™ 
mental stations in rice-growing arenas. For th • 
South, Coimbator(\ where' pioiuH'ring work has 
been carried out' in this branch a.s io raigai- 
cane, offers excclk'nt fio.ssibilitii's for start iiu'. 
one of those resc'arch stations. Willi 
mental stations dotU'd ovt‘r lh(' wade rii'.- ■ 
producing areas, inUmsivc nssc'arch t*nu{d ho 
carried out on a scale libc'ral I'nough to yu'ld 
quick and practical results which will ludp m 
averting crises similar to Ihost^ wc ar<* fat'ing 
to-day. Wc trust the CJovernrru'nt and lh«‘ 
rice-producing interests will sufllciently rcalis*' 
the importance of long-term basic rtssoarcli in 
solving the manifold problems of ric't^ ri'stsircb. 


EDITORIAL NOTES 


SCIENTIFIC MAN-POWER 
COMMITTEE 

nPHE institution of the Committee on Scientific 
^ Man-Power by the Government of India is 
a necessary corollary of the post-war plans 
of intensive industrialisation of the country and 
the training of the scientific personnel in India 
and abroad. The Committee is entrusted with 
the task, not only of assessing the long-range 
requirements for scientific and technical man- 
power but of utilising to best advantage the 
available skill in the country. In the last issue 
we discussed at length the former aspect of the 
question. The latter part is of immediate, and 
perhaps of crucial importance, and involves 
careful stock-taking of scientific talent scatter- 
ed in various walks of life. 


It is well known that a large nuiubi'r of 
bright science students liave had to ontcM'. ihl 
very recently, professions on which the* special- 
i.sed training they had received at the \miver- 
sities are thrown away. Only a .small fraction 
indeed of the science graduahvs arc .still follow- 
ing a connected profc'.ssion either in tutorial or 
technical capacity. If, then'fore, all 11 u* Iraini'd 
men could be salvaged we might not risilly he 
so hard up for scientific man-power a.s it miglil 
at first appear. It might perhap.s be ari^ued that 
all the men, now languishing in non-seientific 
professions, cannot be mobilised for the pur- 
pose inasmuch as they have lo.st eontatd willi 
science for varyingly long periods. But even 
mose who have lately left the universities since 
the commencement of the war and who have 
entered the combatant and non-combatant 
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ranks in th(‘ ann.v or various rivilian jobs 
shouUl niakt' u}) a n'spiH'tablv nvnnbvr running 
into a t'ow thousands. 'riu‘S(' nuni, youuf^ and 
fresh cauuuih to heiu'tU by rtd’resher courses 
and .'pccial training, will suridy conic in handy 
to inann thr indu.strics and laboratories that 
ar(‘ to conic into action in th(‘ shortest po.ssiblo 
pi'riod. 

In utilising tlie availabli^ man-power it would 
ht‘ of mutual advantaue, to scientist and techni- 
cian as well as to (nnployer (private or Gov- 
(M-nmenl). if a Scit^ntihe Man-Power Kxchauk'e 
be established by (Jovernmeat and all technical 
jobs are Idled in through this a^mney. For it 
is unlikely that a mere maintenanci' of a regis- 
ter of sclent die and technical persouneb as laid 
down ill tiu‘ terms of reference to tlu‘ Gorn- 
mittre, will be of much benellt to (u'ther party. 
We expect tlu' Scientific Man-Power Comniittet' 
will into thesi^ (jue.stions in detail in formu- 
latinj:^ th(dr rcH'onunt'udation.s for the devedo])- 
ment and exploitation of scientific n\an-f)ow<.n‘ 
in India. 


PASTURALOGY 

TJASTUIIAPOGV ('onccams itself with die vari- 
ous aspt‘cts of pastui’i' propagation y\nd 
maiiitimancc. 'flu' publications tif tlu‘ British 
Grassland Soihidy is an uianmt rcmiudcM* of the 
ni'cessity and iinportaiUH' of developinj^ this 
branch of auricultural s('icncc‘ in India, and its 
proceedinr.s hriiiK into relief tiu' gross neglect 
of tlu' t{‘chnitiue of Pasturi‘-ftrowinK in this 

country. . , , 

In Great Britain. America. SwcclHi and 
Denmark, intensive researc'h is bi'ing carritsl 
on from tlu* point of vi(*w of raising, tin* gra.ss 
yield, immunising it against j). sts eitluT by 
bre(sling rcr.i.staut .strains or iiy (‘lusnical treat- 
mimt, finding the tyix'.s suitable for various 
soils ami (dunates. mcnsising its nutritive value 
and nunuM'ous otlun* economic and .scientific 
possibilities. In India, on tin' otlH*r hand, 
(»xc(*pt for a ft'W osttmtatious trials with Napier 
gra.ss or Guinea grass or (’alif<»rnia gra.ss littl(‘ 
attention has lussi paid to tin* subjtHd. 

Unlike m oth<‘r lands the Indian farmts' does 
not btdievi' in allotting lands (‘xclusively ^ for 
growing pasturt‘ or olii<*r catth* fodd('r. I lu* 
straw that nmiains over aftcu' eolksd-ing the 
food-crops IS the <»nly .standby for his cattle 
for a good part of tlu‘ y<sir. It is not .surpris- 
ing, tlun-eforts that Indian cattle art‘ notoriously 
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poor yieldt'r.s. And tliis is tlui' in no small 
part to tlu‘ total tu‘glect of pasturalogy. 

In this country for (sich big village or a num- 
ber of small ones a patch of land is alloltisi as 
common pasture* for c’attlc. There* i.s no plougli- 
ing nor stnving nor wts'cling of this land, 'flu* 
littU* grass that grows afU'r tlu* rains is soon 
gra/.ed (*vt*n as it grows, and for tlu* major 
part of the year ilu'rc* is no i)asturt* at ail. 
'Flu* animals are given no change of ftrassland 
from oiu* (‘lid of tlu* ytsir to the ollu'r, nor is 
tlu're* a rotation of cro{) in this (‘ommon patch. 

'rhus tlu* cumulative* (*lT<*ct of such a policy 
has be*cn tliai about 400, ObO acres of land allot- 
ted for cattle in villages are* lu'ing run to waste* 
at a time* wlu‘n we* can ill-alTord to spare* a 
single* acre* of (‘uliivabh* land. With the* gross 
paucity of dairy products facing the* growing 
population it is M(*e‘dlt*ss to e*mi)hasis(‘ that all 
this land, and if iu*ci'ssary more*, should be* 
cxi)loite*d in a way that would yii*ld the hig.h- 
t si (‘(‘onomic rt*turus. 

Had we* paid suOicie'iit atte*ntion to pastuisi- 
logy we* should not have* be‘e*n now drive‘n to 
the de‘spt'rate* n(*ccssity of sct*king infe'rior sub- 
stitute's for milk and milk prodiu’ts in tlu* form 
of ve*ge*tabU' milks and vege'lable* fats. FIse*- 
where it has lieen shown, for instance*, tliat the* 
wt'ight })romotion and milk yii*ld is about .'U) 
{)('!• ce*nt. l(*ss pe*r acre* of p(‘rmaMt*nl pasture* 
than with pasture* wh(*rein rotation of e'rops is 
prae’tise'd. ft is also known that (*(*rtain typrs 
of soils are 0tie*d for the* growth of only (U'r- 
tain type's of grasse*s, Kvalualion of the* e't'ono- 
mie* worth of various types of grasse's and 
pasture's by way of tlu* grav.ing ax>i>nal is now 
iH'ing incre*asingly reeognise'd as a rational 
met hod. '!1u‘se' findings of pasture re*s(*ar(’h 
indicate the* concre’te* bene'Ots we* ('oiild cU'rtVt* 
by putting tb(*m into practie'e* and working, out 
fi)r ourse*lve*s nu'tbods of cultivation ami idiB 
isalion of grasslands suite‘(l to oiii* clime*.*;. 

If w<* ar.’, tlu're'fore*, in <*arne*st about mert'a.*;' 
ing tlu* yi(*ld of milk anel milk jiroduct.*: and 
raising the* lt*v(*l of (*onsumption we* cannot pay 
too imu’b a1t(*nlje>n to this aspect of the* dairy 
industry. While* tlu* Imlian (’ouiu'il of Agrit*ul- 
tui'ul Ue‘se*arch (‘ould actively spon.sor inli'mave* 
r<*.sear(’h into pasturalogy, the Slate* must ah- 
ways lx* on Uu* alt'rj, to translate the* ouie'onu* 
of sue‘h n se'nre*h by prope*!* publie'ily, education 
through rural t*xhibitions and de'monstrat ions, 
and if m*ee*s.sary, by subsidisation and legisla- 
tion. 


ALL-INDIA COUNCIL FOR TFXHNICAL B:DUCATI0N 


M.v.sori* Govt*rnnu‘nt liave Inviteul the Ail- 
^ India C'ouneil for 'redinie‘al Kduentioa to 
hold tlu'ir m*xt nu*e‘tiMg in Bangalore. This 
invitation ha.s lie*e*n aeet*pte*d and the tOiairman 
of the C’ouneil. Mr. N. H. Sarkar, ha.s Oxed 
May 29 and 30, 1947, for the nu'cting. 

'Phe (kmm'il will consider, amcmg other 
matters, 

(i) a preliminary re*port on survey of tech- 

nical in.stitutions in the* country; 

(ii) reports of the Vi.siting CommitteH's ap- 


pointe'd by the Go-ordinating Commit ^ 
t(*e of the Gouiu'il to visit some* of tlu* 
important te*e‘huical in.stitutions in the 
country amt to make rt'eomnu'mlation.; 
for their improve'me'ul; 

{Hi) the* (iue*stion of formation of the* Ut* ■ 
gional Gommitlees of the Albdndia 
Council for Te*chnie*al Kducaiion: and 
(in) the location of the propo.sed Higlu'r 
Technical In.sliiuiion.s for the* North 
and the South. 
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ON FRACTIONAL REPLICATION OF THE GENERAL SYMMETRICAL 

FACTORIAL DESIGN 

By K. KISHEN 

(Statistician, Department of Agriculture, U.P., Luckiioiv ) 


CTORIAL designs have now come to be 
extensively used for testing in a single 
experiment the effect of a number of inter- 
acting ssts of factors. When, however, the 
number of sets of factors and/or the number 
of levels of each set of factors is large, there 
result a great number of treatment combi- 
nations. In such cases, even a single replica- 
tion necessitates the use of large _ quantities of 
experimental material, the availability of which 
may be beyond the resources of the experi- 
menter. It, therefore, becomes necessary to 
resort to the device of fractional I’eplication 
which enables a factorial experiment to be 
carried out with only a fraction of the experi- 
mental units required for a complete replica- 
tion. The basic principles of this theory have 
been developed in a recent paper by Finney,-* 
whc has, however, restricted himself to facto- 
rial arrangements p'", where p is a prime num- 
ber. It IS the purpose of this note to show 
that, with the help of the geometrical theory of 
confounding given earlier by Bose and Kishen,- 
Finney’s theory can be easily extended to the 
general symmetrical factorial arrangement s‘", 
where p being a prime positive integer 

and n any positive integer. , 

Bose and Kishen- have, by 'representing 
a treatment, combination in an s”'' factorial 
arrangement by a finite point of the associated 
m-dimensional projective geometry PG (m, s) 
constructed from the Galois field GF(s), estab- 
lished a (1, 1) correspondence between the 
treatment combinations and the points of 
the Euclidean geomstry EG(m, s), which is a 
portion of PG(m, s). It has been demonstrated 
by Carmichael that the elements of the Abelian 

group of order and type (1, 1, , 1) 

ariord concrete representations of the EG(m, s). 
Thus, the correspondence of the factorial 
design to the Abelian group of order s'^' and 
type (1, 1, , 1) follows. 

The treatment combinations in an s fac- 
■ torial arrangement may be represented by 
^ 1 P ** 

symbols ai , where /^o , fim 

take only the values 0, 1, 2,.. ..s — 1. If now 
0, 1, 2,. . . s — 1 are taken to denote the s ele- 
ments af, = 0,ai, ttg,. respectively of GF (s), 
it would appear that these symbols form an 
Abelian group of order and type (1,1 ...,1). 
It may be remarked here that there are differ- 
ent ways of identifying a.,, a,, with the 

s— 1 non-zero elements of GF(s) when ex- 
pressed in the standard form. In the case 
n = 1, i-c. when s is a prime number p, the 
identification we adopt is to take equal to 
the residue class (i), modulo p. In the case 
when n > 1, he. when s is a power of a prime 
higher than the first, we take equal to the 
residue class modulo f(x) of the polynomial 
, where f(x) is a specified minimum func- 

tion and the class with standard representative 
X is a primitive element of GF(s). The Abe- 
lian group of main effects and interactions, 


which i.s isomorphic to the groii}> ef Ireatnient 
combinations, is tluMi ropresm iti'd l)y llu' .sym- 
bols a/^^ A./'“ ....aJ'"'' , wiun-e (\\ jk/ 

take only the values 0, 1, 2, U 

being tlic ,s‘ elements of GK(.s-h 'I’wo clemmU.s 

1^2 i'tn , , (U / r I’l/t , 

ai a, ... a,;, and a, a.. ••• (t,n ol tlu‘ 
treatment group will be chhined lo he orthogo- 
nal it* ^ 0 in GF(.s*). Similarly, two 

T , tt ikn , A A I'"' 

elements r/i a-. • . and A, A.. . .. 

h 111. 

Am , the first of the treatmcuit group and the 
second of the eflect group, will l)t‘ icM-med 
orthogonal if p/ /h/ 0 in 1 1 would 

appear that if a ireatinent .subgroup of ordm' 
jg selected, the complete urlhog.onal elVect 
subgroup is of order h'g 

The correspondence bt'twe<‘n cfTc'i't sub- 
groups and parallel pencils uf (/a I ) -fiats 
representing main eflecds and int (‘fact ions fol- 
lows readily from Bose and Kislien’s tlu^ory. 
Thus, the pencil 0’ lb B — *? Dof '.s* 

parallel iinile ini l)-fiats reiu*(\sen1 ing ilu‘ .s-i 
degrees of freedom for the main coj'- 

rsponds to the eltect subgroup I, A,,, A, . .. 

of oi-der .s‘, and the cornpbdo orthogonal 
treatment subgroup of orchn- ‘ is given by 
the s'"~nreatmont combination.s coiTe.-ipoiuling 
to the s'"”' finite p( ints lying on {), 

In general, the s - 1 degrees (d' free<lom for 
the k-factor interaction among the /,-th, th.. - 
. .and iA-th factors rcpresenHsl by tlu^ i)tuieil 
.T.;, 1 I ct;,, I ‘ a, ^ 

«/• if 2 ^ • • fh fixed ; r (’), I . . . . ..s 1 ) 
correspond to the eireet subgroup of orcUn* .s' 
given by 

i.A,A|;A|;;,.,.A|;,A:;,Ar^=.,. A>, 

A>“ "« 

h ' 

where U 1, s- J; p 2, /.•) sl.-iiuls for 

the product of these two nuinlx'rs in CK (s). 
The complete orthogonal troatnicnl, rnhproiip 
of order s"'"' is given by the tn.alnu'ul. edmbi- 
nations corresponding to the s'" ' liniie puinfs 

lying on the (m ~ D-ilat xi, i a, x, | 

'■“h. Giving to , . . .j,, the vaUies 1. 2. 

, S--1, we -obtain all tlie (s !)'■ ' pem-ils 

corresponding to the fc-faetor interaction. 
There are, therefore, (s- !)'•- ' eiTeel subgroups 
of order .s containing only ti-e .symbols A,, 
Ai^., but no others, which cori’t'spuiui to 
the (s-l,)*^ degrees of freedom for tiie interac- 
tion A.i,^ A,^. 

It would appear from the above that eacli 
(m -2) -flat m the (m-l)-iiut at infinity is 
the vertex of a parallel pencil of .s- (ni — 1)- 
flats, which corresponds to an eirocl subgroup 
of order s. It is, therefore, appropriate to speak 
of an effect subgroup of order .s as correspond- 
ing to an (m— 2) -flat at inlinity. In general, 
an effect subgroup of order ,s’* would corres- 
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pon<i to an Hii-k-l ) at inthiity, ami Uu‘ 
romploto orthoj'.oiial tri'atinoiit subgroup of 
order eati bo !*oadily wriiUni down, as 

oxplaiiRHi alu)VR\ from th<‘ ocpuitions t{) th(‘ 
k lumoils of (ba-U-nais of which tlu‘ k in- 
dopoudt'ol ( -flats at intinily, having the 
(;a.-/c-l )-tlat at infinity as their coinmou inter- 
scH’tion, ar(‘ tlu^ va‘rticc\s. In fact, tlu‘ olh'ot 
subgroup of oi’d('r d would be obtained Ij.v 
taking the product of the k (.dlt'ct subgroui)s, 
each of ord(‘r s, corresponding to the k ia- 
dt'IxaultaU (7a»2 )>llats at intinity. If any etreet 
subgroup of order is taken as an alias sub- 
group, anci all its (‘Ugvumts set t‘ciual to th(‘ 
id(‘ntity, tlie c‘ornpl('te orthogonal treatment 
subgroup comprises a set of s'" treatnieut 
combinations ap})ropriati' lor an arrangement 
in l/s'‘ repl{cat(\ Kacit (dfeci lias then s*‘ 
aliases which are obtained by multiplication of 
one of its nanu\s by ('U'lmmts of the alias sub- 
group. In terms of paralU‘1 peueils of s (7n.-l)- 
llat.s, each corrt'sponding to s-1 degrees <)f 
frc‘c*(iom for a main eiU'ct or interaction, it 
would follow that, the alias subgroup of pencils 
will consist (»f ! s^' I s'"’ I s 1 I ptnicils, 

an 1 thc‘ rcunaining d (s"‘ I s'" ^ 1- • ■ ■ . J s“ I s 

I 1) peneilsare divi.'^ibh' into s'"’ ! s"‘ ^ ‘M .... 

1 s" ■' s i laliassc'ts of pmieils, c'aeli set contain- 
ing d pcuudls- 

As an illusirativo <‘.Nampli‘, let us consi- 

din* a -P d<‘sig,n in \/‘V' re})licate. 'rhen one 

sueh d(‘sie.n is olitaiiu'd bv taking t.he live pen- 
cils of :i-tlais. rlw X ’ 2|/ 1 2^ 0, I, 2 2; ij i 2z 

1 2ie {), 1, 2, 3 ; .r ' 3?/ : 2m 0, I, 2, 3; .r i r 

I 3m 0, 1. 2. 3; and .r I y i 3..:: 1 w 0. 1, 2. 3, 

wluMH' 0.1,2, 3 dtaiott' iH'speit ively tlu' eleiru nts 
of c;t'(2‘’), as tlu‘ alias subgroup of 
pmu’ils, to whi<*h corresponds t!u' alias sub- 
g.roup of ord(*r 10 given by 


I, AB'*C-k A-BH’A A'dUb BC:*d)M3A’-d)A B'ttI), 
AIb‘l.yA A‘dU)'\ AdV’t), ACD'k A-C'l), 

AlK’-d), A"B*’CD^, A 'BH”d)'b 

'riu‘ complete ortho^’cmal treatment subgi'oup 
to be ust‘d is 

l,ae-'d'b a'cd, (vU'^d'', bed’’, abc'AL a-bd/K a-tu”', 
lycr'd'-', arc, a''b''c'd'', (i'dr'd, Ir'c'-’d, ab'hk-, arb'^c '' . 

which is ohtaiiuHi by taking thi‘ Hi treatment 
combinations corresponding to the 10 points 
lying; on the* 2-tlat givt'u l)y tlu^ (filiations 
.r I 2y 1 2j l) and y f 2:- ! 2‘ic i). 

Htn'i" the alias subgrou]) of pencils consists of 
tlu^ ahov(‘ f) pt'ficils, and thi' lamiaining 
4- (4 1 1) p(‘ncils of 3-llat.s art' divisibU' intej 
f) aliiis sets of iR'iicils, each s(t. t*onlaining 4- 
penutls. It would b(‘ observed that tlu' 1/4“ 
rei)li(*ate of a 4> dtssign gives tnain itBft.s 
and two-factor intt'raetion.s, or iiairs of t.wo- 
faetor interact ions, in some alias sets, and eau- 
nol, th(M‘it'or<‘, h(' (‘onsidi'iff 1 to l)i‘ of practical 
valiic‘ unless two-fact.or inti'ract.ions arc* ig- 
norc'd as of no importaiufs 

Kor full details, tlu» int.cM-c'stc'd rt'ader is 
rct’cMTod to the* aiitlior’s papem on the subject, 
to b(‘ publishc'd shortly ctscnvlierc'. 

I. l'’iiini‘Vt B. b, “'the l''r;urmnal KcpCKMlinn uf 
l'‘a('t<nlal A rr.nijsMnt'nt.s ./////, /A (•/ Aif'.u'jih s', lO IM, 12, 
l'91-3l)l. 2. U anO Kislo-n, K , “ ( ihr 

Pntblcni * of ( in tin* (bnoial S\ minct t ii at 
Pariivd.)! Ih’sign,” j-a , lt)ll),5, I’ait I, 21 3(i. 3. 

kob< v{ 1 b C.anniohaol, “ I nttoibn lioa OMho 'Thruiv *4 
(houjvs (>l Miibf ( Ink r.” I'ouun, It.S.A., and boiulon: 
(linn Bo., H)37. 

iW/r. — 'tin* rost td piinling this t’onliilmtitm has 
(h'fiav<*(i by a g(‘H(Mc)us rianl Iroiu tint ko. krl cihM lonmda' 
linn f<u' tin* iiulilinaiina of I’rsuUs it s‘'l<'ntllii' wcnli inad.c' 
to us tluoiigh tin* lvin«ltn*s-i ot tin* National bisiilulo of 
S<*i(niTS, India. A'l/. 


ABNORMALLY DRY AND WET WESTERN DISTURBANCES OVER 

NORTH INDIA 
By B. L. MALUHKAR 
(Poena f)) 


low firc‘.s.surc‘ ai*ea as eomitosc'd of a nunibcn* ojf 
simi)le low pre^ssure^ arcsis or suecc‘ssivt' s(‘cf>ntl- 


^kSTKBN di.sturbances whicti produce rain 
in wintem months in N.W. India ar(‘ of 
great importance* in agriculture', rbirticularly 
for whc'at in the* Bunjah. Some* of the western 
(ti.sturbanccN gjvc* \v<dl-di,sturlH*d and abundant 
rain over the ansi. whiU* oUu*rs pass away 
without giving ap|)rc*eiabU' rain or (Wc'n go dry. 
The olwious mode* of i-xplanation of the dilTer- 
ence, by tins in.sunutc'ncy of moisture supply, 
bc'gs the* c|Uc*stion to a (Hstain (‘xteut, Uppeu* 
air circulations due to tht‘ two wt'.siemn di.sturb- 
anec's mav at first siybt appcsir to be similar 
(ptirticuIaVly whc'u thc‘ c'Xtcnt of the weather 
cluirts is liinittfl); but the resulting eirec'ts an' 
widely dilTerent. A eriteriou wtus arrived at 
and used by tlu* author for hc'lp in furnislting 
medium-range forec'asls to agriculturi.sts and 
aviators who need short-range fctreca.sts.* 
Western disturbance's ovt'i* India are due to 
the passage' of cctmpU'X low pre.ssure areas or 
waves over North India under the inlluence c)f 
extra-tropical de'pressions. These areas, if 
dealt as sueh, are not easily under.slandable 
either as regards their ellects or their motion. 
A simple method would be to treat the complex 


aries wu'th distinct ide'iitity and c'ireulation," 
All the'sc' sc'C’ondary low })t*c\s.sur<' areas trave*! 
ill an almost <'ast-norl,lu'asti'rIy dire'edion, and 
in the course; of the' traved onc' or ruorc' of 
tlK'tn may (HI u)) or soim time's intensify. The' 
upju'f air c'ireulation and rain are duc'* to Ibt* 
combiru'd or ressulting; c'IVc'el of the various 
.sc'condark's at a place'. WIk'ii a primary <*xtra- 
tropical c'yc’lone pa.ssess at a liighc'r latitude*, the' 
st'condari(?s form at. (‘e'rtain jilac'c's, which arc* 
favoure'd by orograiihy and tlic* di.strilmiiou of 
land and .sest.*' Some' of thc'.sc' favourc'd places: 
(wdh rc'ferencc' to India) arc*: the coastal 
rt'gion wc'st of the' Nik' river ; iipja'i* of sotiih 
Lgypt; Sudan and Bed Se'a: Clulf of Aden and 
the Oman Pe'uin.sula; Norlli Arabian St'a olT 
Me’kran; Kn;d. Arabian Sexi olt Katliiawar and 
Konkan; and oe'cmsionally tlu* head of the Bay 
of Bcmgal. The Ic^sscs' conifione'ni of e'urth’.s 
rotation in the tropics e’omparc'd with the 
higher latitude's firobably ms'ds that tht‘ see'on- 
daries form only whett favoured by orography. 
The secondaries that develop in lower latitudes 
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(Sudan. Red Sea, off Mekran or off Konkan) 
affect India, and lack of rain in N.W. India 
would mean that the particular secondaries 
were not fully developsd. 

In the first three or four days of April 1944, 
a very active western disturbance passed 
over N.W. India and the rain it produced 
resembled a day when the S.W. monsoon ex- 
tends to N.W. India. But it dried up in the 
course of the next couple of days and hardly 
showed the activity in N.E. India which one 
expected. From the clouding and other fea- 
tures, the disturbance could be located in 
Deltaic China on the 8th. In South Indian 
Ocean east of Madagascar, a deep depression 
was found on 7th, and it bad moved from the 
east. Similarly in January 1945, the rainfall 
which was fairly good in N.W. India during 
the first ten days of the month fell off rapidly, 
and simultaneously a depression could be 
located in S. Indian Ocean. Due to depres- 
sions in S. Indian Ocean which formed in 
quick succession and moved westwards, there 
was a dry. spell over N.W. India during* the 
greater part of the next four or five weeks. 
It was, therefore, deduced that western disturb- 
ances were not quite active or even passed dry 
when there was a deep depression south of 
the equator (but not too far south and not 
widely separated in . longitude) ^ or when the 
seasonal low pressure area south of the equa- 
tor was more marked than usual. A tentative 
explanation of the mechanism involved in dry- 
ing up the northern disturbance based on 
divergence and subsidence was given.*^ The 
dynamics of the process can now be given in 
relation to other known phenomena. 

Just north of the equator, in the lower 
levels of the atmosphere, there is an easterly 
or east-northeasterly flow of air (N.E. Trades). 
At hig*her latitudes, there is a westerly or 
west-southwesterly stream. (The higher levels 
are not immediately under consideration.) 
The easterly winds become stronger when fresh 
‘pulses’ or low pressure areas travel from the 
east and cross the equator to feed a southern 
cyclonic storm or a depression. The westerly 
winds at higher latitudes feed into the 
western disturbances or their secondaries as 
tropical air (T) and may strengthen (see Fig. 
PQ easterly, AB west-southwesterly). When 
there is such a juxtaposition in the northern 
hemisphere — an easterly at a lower latitude 
and a westerly at a higher latitude — ^the high 
pressure area in between divides itself into 
cells of high pressure, or a series of anti- 
cyclones. When there is no disturbance to the 
north or south of it, the anticyclone may be 
described as stationary in intensity and in ap- 
proximate position (CRSD). The subsidence 
would be small and the air in it generally 
stable. 

If the wind stream PQ becomes stronger due 
to a cyclonic storm south of the equator and 
the passage of ‘pulses’ from north to the 
southern hemisphere, the anticyclone' becomes 
a developing or an increasing one. There 
would be a tendency for an increased flow of 
air along CR. The flow along SD may also be 
slightly increased, but as the passage of ‘pulses’ 
is almost explosive across the equator (shown 
hy the squalls and thunderstorms) this point 


may be considered later. B’or the stream AB, 
the increased flow along CR woulci mean 

o 


\ 



divergence, one an actual diu‘ to MC'jiara- 
tion from the original stream and the* otiier 
one due to descent in latitude. Due to these 
two effects, the air gets very stable. As tlie 
rate of subsidence is greater in a developing 
anticyclone than in a stationary one as shown 
by Napier Shaw, the air in tlie antieyelone 
would be greatly stabilised. If th(‘re be a 
secondary of a western disturbance to which 
the stream AB is feeding, both the currents 
CB and CR speed up and may result in greater 
divergence. When' N.E. Trades get stronger due 
to the fact that ‘pulses' ave feedinic into a 
southern tropical cyclonic storm or depre^ssion 
or due to an intensiffcation of the Kouthern 
monsoon low, the air mass (along AB i that 
would normally have gone to feed the HveomU 
ary of a western disturbance is attaining great 
stability and produces little weather in thi‘ 
shape of precipitation. If the southern dt'ort's- 
Sion IS too far south of the equator (when no 
‘pulses’ feed it from the north), or wium it is 
widely separated longitudinally, liu^ ctTt‘c1 on 
the particular anticyclonic cell would Uv less. 
and it can be assumed that the western <iistitrh« 
ance is not being affected from the .soutlu‘rn 
hemisphere. 

Regarding subsidence on a large Hcidc^ in 
Peninsular India, the surface observations at 
the higher hill stations (Dodda-betta, Coonoor, 
Kodaikanal) show it by the very low Itumidl- 
ffes observed on some winter dayg there.** 
Hahn« has given instances of very low humid- 
ity at hill stations in Dutch East Indies 
(Sumatra, Java, etc.). With the help of Radio- 
sonde observations in these days, it is possible 
to actually notice subsidence at higher levt^ls 
01 the atmosphere over a wider arc*a. There 
would ^not be any definite time sequence* in 
the subsidence observation. The dot dingram"* 
connecting the extreme dryness at Kodaikanal 
and the inversion layer at Poona (found by 
balloons) is almost contemporaneous. 

The sudden clearing up of the sky in Central 
parts of India when there is a depression south 
equator is so striking that a forecaster 
with a big chm't can hardly escape noticing it. 

Regarding the increased flow along SD due 
to the developing anticyclonic cell, though 
there is divergence in the easterly stream, 
there is also a latitudinal convergence as it is 
gaming in latitude. It is likely that some 
weather can be expected to w^est of the 
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anl ii'vtionic t't'll. 'riu.s may perhaps aeceunt 
for suttic of Uu' rain in the extnane soutli 
t^aiiiisula uiien a soutluaai (iepri‘ssion is pass- 
inj.^ fairly near the ecpiatnrJ 

'I'he 'pulst's' (ir low prt'ssure art‘as that travel 
fi’oin tlie ('ast to hnsi th(^ soutlu'rn depression 
are not taUirt'Iy unatTeeled by tht‘ secemdary of 
t}u‘ \v(\stern disturbant'os ovt'r India. The 
wt‘stern disturhaiUH* inipht the low pres- 

sni’e area towards it aiui delay and occasionally 
prc‘ve!it its crossiniLj into the southern hemi- 
svjh(*re. Whether the ‘pulse’ or low pressui'e 
area would be pulltni towards the low of the 
western disturbance or to the soutliern depres- 
sion dt'pi*nds v(*ry much on the relative inten- 
sities and positions of the lro}.)ical and extra- 
tropical depressions. The rion-crossiup‘ of the 
‘pulse’ to the southern hemispheia' would 
create a ‘break’ in the inon.soon there, weaken 
the depression and might sometimes kill or 
allow the dt'prt'.ssion to re(‘urve.'‘^ 

In the t'vent of the western disturbanct' 
‘pulling’ the low i)rossiire area from the east 
to west even temporarily, the anticyclonic cell 
would onei* again be devedoping. The stream 

(.vhSl) whieh leaves the easterlies is gaining 

in latitudt‘ and sometimes w'ould eaus(‘ weather; 
to llu‘ west of the ant ieyelonie cell there could 
ln‘ weather duo to latitudinal convergence. 
But if it happtais that llu‘ low' pre.ssure area 
01 * ‘pulst'' is not allowed to cross the e‘quator 

at all, tluMi th(‘r<4 would Ije a general tlow of 

tlu‘ strtsun along SI). In such an event, 
the resulting convergeiuH* would b(‘ more* pro- 
uounciHl and tlu* rainfall due to tlu‘ secondary 
of the i)arlicular W(‘stern disturbance which 
g(ds this teed w'ould lx* great('i* than usual. 
wSuch a eontingetu'.v (the ‘pulse’ or the low 
pre.ssure ai‘<*a not crossing to the .south(*rn 
hemi.sv)her(‘ ) can aris<' if tht* .soulluu’n dt'prt'S- 
sion was tilling up or recurved t.o an easterly 
direction. 

On th(‘ other sid<* of the devedoping anti- 
eyclonie c<dl (’It, theri* would again lx* stability 
in the air along the region and tlu‘ ea.sterly 
side would ix‘ dry. (Kao Baluulur M. (I. Suhra- 
manyani u;:e<l io nx*ntion a beli<*f held iti 
Hajputana that th(S*(* would ht* no rain in 
North Hajputana m wdnt<*i' so long as tlun’e 
was rain in S.K. Madras, and it is lik(*ly that 
the above* is an I'Xplanation. ) 

I fence it fedlows : 

(1) Wh(‘n tlu‘r(‘ is a cyclonic storm in the 


Soutli Indian Ocean moving from 
east to west and it is expect(*d to con - 
timu* strong or intensify and ('xpected 
to retain a westward motion, it is safe 
(o torn* down tlu* amount of rain due ic* 
a wu^stt*rji (lislurhan(‘(‘ in Uppe^r India 
(the* longitudinal st‘paration must not 
b(‘ too mu(‘h lH*tw(;en the cyclonic 
storm and the* weshn-n di.sturhancc*) . 

(2) When llu^ southern cycloni<‘ storm in 
Uie S. Indian Oc(‘an is (.‘xpe(d.ed to fill 
up or recurve* towards an (‘a.sterly 
direction and tlu* ‘|)ulses’ or low pres- 
sure ari'as from tlie ('ast ('onlinue 
strong north of tlu* t‘(|uator, tlu‘ west- 
(*rn disturhanee giv(*s more rain than 
usual. 

A similar criU'ria can be used at other 
plac(‘.s. When the N.E, Trad(‘s (in llu' nortlu'rn 
iiemispluu’c*) wdiich have had a s(‘a travel 
contiuut* to be strong, tlu* (‘xtra-trojjic'al d(‘- 
pre.ssion *jiist above that latitude would lx* 
more active or less active according as tlu* 
N.P. Trades h'cd into or away from the dt'pres- 
siori. The extrt'nu* (‘a.st* of the .situation is a 
r('eurvt‘d tropical cyclonic storm, wlii(*h can 
give* al)undant rain or wc'ather. Tlu* cyclonic 
storm ri'curvw s wdien tlu* ('ciuatorial mariiinu* 
air is cut olT and the storm is guided liy 
nil ex1ra-tr()|)i(‘al d(*pre.ssion in a luglu*r lati- 
tude. In other words, tlu* recurv('d depres- 
sion enn be eonsid creel as a st'condary of the 
extra-tropieal deprt'.ssion, which has had a 
good N.B. 'Prades f(H*d. SiU’h a criterion would 
lx* particularly us('ful in llu' Ihu'ilic (>c(*an. 

1. S. I .. Malurkur, ‘‘ l''orc(Ms(iii)‘ \Vr.iil\i*i in .iixl 
N{‘ar Tiuliu ” May 11)15. p. lOH 2. //;/./ . pp. 101 01; aIso 
Tnch. Nolcs, A/./. .lA*/. /VAA. N«». I.p. 5. .'h Pno' 

casting Wh'athci, /a*. , //. p. 20. ‘l'cc)». Notes, //v./., 
1^0. 2o. I, Fotccastin;' Weathet, /.r. i>p. It'll 07. 

o. “ Sci. Nut<'s,” /fill. Afrf. /V/*/,, 4t p. 157 ,V re,/. 11. 

Uahn, “Ilandhoiik ol < Tim,itoh»r,v,’’ Ma< inilhin \ t'o., 
lOOH, p 200, 7. lAnas asti ttg W<sitlii’i, /a,. p. Oi). 

8. i/ti/.y p. 05 ; and ahso ('nn, .Sir, It)-I(l, l.S, II. 0. 

“Forecasting, WhsUher, “ , p 111, 

— 'I'lie ( ost oj piinliiig this i out lihiuion has 
heen <l(‘rray('d hy a g,enerous g.rant iKnn (he Rnclu'hllei' 
Ihnnulalloii hu di<‘ [xdTcat ion of » t’sid 1 ^ ul' .scjenlific 
Wink tttadc Ions thiongh the kimlne.ss oj (h(‘ N.Oion.d 
Inslhuic ol Schnices, lndta.''-/oA 


THE MILLS-NIXON EFFECT 

By S. V. ANANTAKR.ISHNAN 

(Di'partmnit of ("honitst rj/, Madras Christian CkWh*pc, Tntubaratn) 


A GHOIIP of obst'rvations by Mills and 
Nixon-- on substitution in the aromatic 
part of hydrindt*n(* led them to postulate a 
“lixation” *uf the bonds. Since th(*n several 
other instances of a similar nature have been 
reported by other workers.<^-"**-d'‘ Both ex- 
perimental and theoretical inve.stigations have 
been reported and Rangaswami and Seshadri-*^ 
have given a fairly comprehensive account of 
the experimental side, 


'Phe main lines on whi(‘h tlu* «‘xp(*rinu‘ntal 
inve.stigations have* prt)e(*ed<‘d maki* us(* of one 
or other .substitution reaction in the aromatie 
part of a mixed .systi'in. In drawing conclu- 
sions from tlu'se ob.scjrvutions, however, oni* 
cannot ignore the limitation.s of all interpreta- 
tions ba.sed only on eiiemieal r(‘a<'tions. 'Phis 
is clearly brought out by an analysis of the 
mechanism of tlu* reactions that luive been 
u.sed. The principal reactions that have been 
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used are the following : (1) Bromination, 

(2) Nitration, (3) Ozonolysis, (4) The Claisen 
Rearrangement, (5) The Fries Reaction, (6) 
The Gattermann Reaction, (7) Coupling with 
Diazonium Salts and (8) Condensations in the 
presence of Aluminium Chloride. 

The results of the experimental investiga- 
tions are summarised in Table I. 


obvious that the conliguration of the aromatic 
system in the presence of a polarising held 
at the instant of reaction cannot be the saiin^" 
in the absence of such a held. 

3. The mechanism of ozonolysis in the case 
of poly-cnes is still far from satisfactorily 
established. Results based on this reactioix 
cannot, therefore, be considered unequivocal 


Table I 


Experimental Evidence of Fixation 


Ring system 

Reaction used 

Re.s lilts 

Benzene 

3,4, 6,8 

Bond lix.ition 

Naphthalene 

4, 7 

Evidence both for and 

and 

Halogen reactivity 

against fixation of bonds 

Teiralin 

Skraup Synthesis ^ 


Hydrindene 

1, 2,3,7 

ditto 

Fluorene 

1,2,4, .5 

Little fixation of bonds 

Coumarins and 
Chromones 

4,5 

Bond fixation 

Anthracene 

1, 7 

Evidence both for and 
against bond fixation 

Fhenanihrene 

4, 7 

Bond fixation 


K (fen'iuc 


Ltivitu* and 
llak 

Hakta* and lajthinn^ 

(daisfid “ 

Kiositr ami 1 .othrojd *’ 

Marckwald”’ 

van Braun and ( a ilhcr'*'' 

Borscht* ami Bodcnsicird-' 

Arnold and ICvans'* 

Fifsor * * 

Mai Ivish ami C ampin*)) 

Sandin and Fvans^^ 
Ananlakdshnan it* Ihudjcs''' 
Bcrgmann and Berlirj” 
l.othrop'^ 

Baker and hothtaic 

limayo 

Flits’^ 

Idesur and hothrop** 

Idest r, V'oiing and Nownuud’* 
Smith** * 


Taking the reactions in the order given, the 
position can be summarised as follows : — 

1. The essential feature of bromination is. 
that the reagent is the polarised molecule 
which behaves as an electrophilic reagent and 
a bromine atom is transferred as a positive ion 
with a sextet of electrons. The transition state 
even in the simple case of benzene involves 
contributions by seven valence bond struc- 
tures. ^3 A study of the reaction at higher 
temperatures have shown that the relative 
amounts of isomeric substitution products vary 
to a considerable extent. 3-^ The peroxide effect 
is another complication in polynuclear sys- 
tems.23 Any conclusions based on this reaction 
can at best be an approximation representing 
the position under the conditions of the ex- 
periment. 

2. The usual experimental conditions for 
nitration conform to the initiation of attack by 
an electrophilic reagent and the conditions for 
the influence of groups should be analogous to 
the first reaction. The principal mechanisms 
that have been postulated for this reaction 
involve either an addition of nitric acid to the 
double bond in the aromatic part2*'> or initia- 
tion of attack by the nitronium ion NO<>.4-.i5 
Kinetic studies as well as the physical proper- 
ties of solutions of nitric acid under the usual 
conditions for the reaction are quite consistent 
with attack by the nitronium ion. The transition 
state here should involve an even more com- 
plex system Jhgp brpmination. Further jt is 




4. The migrations' of groups to the ortho- 

extent*^ ‘‘ conskiorabh* 

extent. I he Clausen rearrangcrnc'nt apr)ear.s to 

little because of the an- 
parent absence of catalytic influences. Tlu^ 
nf reactions in the ease of ethers 

boiling point and the better yields 
polymerisation during rearrange- 
ment when basic solvents are used indicate tlu^ 
complex nature of the problem. The distinct 

rearrangements 

hrlnl group and of alkyl groups 

°rmg out the special features of the ally 1 groin j 
^hich should be taken into account h! usTUk 
T he evidence for bond-ilxatioin 

rearrangement seems to require an 
in tei molecular mechanism. Further investiga- 
tion IS clearly needed before one can ^n.sidm- 
^ correct picture. Subiect 
o this limitation, the reaction gives us aii 

Sf'oTthe tlT aromauc 

P Of the mixed system or in a substituteci 

thl' »3iiSVoup'‘S” U"„S 

requires a catalyst."^ The rSve unrelfability 
of this reaction as a criterion for bond 
Of f^^dily seen from the fact tLt ?he nature 

of thP Structure 

Of the ester, the temperature of the reartiotn 

the solvent used the proport "of t& 
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catalyst usc'clJ Kxistin^ fiata arc inadequate in 
lixin/^ a siiude iiK^chanisin; some of the mecha- 
nisms that have been proposed tr(sit the re- 
action as an intormolecular one while others 
make it out to b(‘ an intramolecular one. The 
mt'chanistic uncc'rtainty also reduces th<‘ value 
of this as a criterion for bond fixation. 

6. The modhh'd Gathaanann reaction has 
betm used in very few case's at best as a <'on- 
hrmatory test and with thi' meagre data no 
generalisation is possible. 

7. Fieser and co-workers have used the 
coupling reaction with a number of compounds 
as a specillc reaction for establishing bond 
llxation. If one can assume that Meyer’s 
mechanism of coupling reactions of the diazo- 
nium compounds, is the correct one there is 
some justification in assuming Fieser’s inter- 
pretation as a probable correct picture. The 
mechanism of these reactions has not been 
taken out of the field of contvovex*sy and it is 
necessary to examine if a different explanation 
of the observations is not possible. It should 
be stated, however, that of all the chemical 
('vidt nee adduced in favour of the concept of 
bond-fixation this reaction is the one with the 
maximum degree of (jonsistency. 

8. Thes(^ condim.salion reactions are of too 
complex a natujre to Ix' of much significance 
for diagnostic! purposes at pre.sc'nt. 

In addition to these reactions pliysical mea- 
surenn'nts have also liec'n pre.ssed into service 
to elucidate the problem under discu.ssion. 
Thi'.se inclucU* dipole moments, di.ssocialion 
constants of a('ids,‘ oxidation-reduction po- 
tentials*' and measurements of bond distances. 
Till' first three have bec‘n used e.ssentially as 
mc'thods of comparative study and the' results 
have not turned out to Ix! very conclusive'. The 
mc'a.surement of bond distances has not been 
very lielpful either and the values obtainc'd 
have been generally against any tlxation of the 
double bond.s in a specified position. 

Before discussing tht' experimental facts, it 
is necessary to consider the th(!oretical treat- 
ment of the problem. Two diffc'rent approaches 
have been made, one by Pauling and Sutton-^ 
and the otlier by Longuet-IIiggins and Coul- 
son.^^ Both treat only the specriflc ('xarnple of 
hydrindene and the final results are cpilte 
different. The conce'pt of Mills and Nixon~- 
that the angles betwec'n two single bond.s in 
btm/.cme are diffmamt from that between the 
two double bonds which formed the basis of 
their suggestion of bond fixation is to some 
ext.nt at the background of the treatment by 
th(' earlier authors. In .setting up the secular 
equation for the wave-functions, Pauling and 
Sutton ignore the c'xcited .structures and con- 
sidt‘r only the relative contribution of the 
Kekule forms, the matrix elements including 
the angle between the ortho- valencies and a 
bending force constant. The .secular equation 
i.s solved by assuming that the value of the 
bending force constant for the C-C bond is the 
same a.s that of the C-H bond in HCN and a 
ratio of *the corfilcients of the two Kekule 
structures is calculated to be about 1'05. 
Using this value, the ratio of the rates of sub- 
stitution in positions 4 and 6 in hydrindene is 
derived and the values of the yield are found 
to be in accord with the experimental observa- 
tions of Mills, (loc. cit). 

Longuet-Higgins and Coulson treat the prob- 


lem by llu' method of moli'i'iilar orbitals. A 
fundamental difh'nmcc' in llicir trtsdnient of 
the problem lii'S in the assumptions in (.waluat- 
ing valence angles and bond forix's that all 
the aromatic' bonds are of one fixed U'ngtlp all 
either carbon-eariion bonds are of a dilTerent 
(ixed length, and Uu! tXK'rgy to form the 
valence' angle' at a trigon.-il e'arhon is the* sahit' 
w'hetiu!!' tlu‘ linke'd atoms art' carbon or 
hydrogen, d’he total t'tu'rgy of the* I'lectrons is 
calcuiatc'cl by the* nu'tlioei eg’ licnnard Jones 
and the rt'sonane'e iirU'gral is obtaiiu'd as a 
funetion of the* bond lengths and tlu* force con- 
slanls of tlie single* anel double* (‘arbon-carbon 
bonds. In the* alisent'i* of standard value's of 
tlu' angular defoi'ination eon.stanls net'de'd. in 
tlu* e'aieiilaiions of the* sti*t‘sst*s involve*d, the 
value has be. n caleulaU*d a.ssuining tlie a.ssign- 
ment of the fre*tpu'ney in the* propane* rnole- 
(‘uU* and trt'aling tlu* .systc‘m as a non-linear 
triatoniic moltjcule XY.,. In a .similar maniUM’, 
the dt'l’ormaiion constant for a trigonal car- 
bon has bt‘t‘n obtaint'd by a compai'i.son of the 
b. nding rre‘(uu*ney of propane* with that of 
propyU'ne. A n'suli of Mu* analysis by these 
authors h'ad to the* ol).se*rvation : “Ih'nce we* 
must aliandon the* idc'a that, the* 4-l)ond in 
hydrinde*ne is of a higher orek'r tlian tlu* 
.8-b<mds and look elst'wlu're* (or an exfilanation 
of the gresite*!' re‘ae'tivit.y of the (i- than 4-posi- 
tion hi hydroxy hyth'inde'iu*.” 

It is intt're'sling to re‘eall ht*rt‘ the dilhciiliy 
in rt'eont'iling tlu! e'lectron dilTraciion results of 
KossiakotT and SpringalB*' with tlu* dipole 
moment obs(‘rvati<)ns of Sicigwick and Springall. 
It has Ix'en found nec(‘s.sary to abandon the 
hypotlu*si.s of the additivity of bond moments 
and to postulate' additiofial re'sonanet* stfite's in 
order to acceuinl (Vu' the' apparent discrc'pan- 
(*ies. 

Be*for(‘ we can take' up tlu* epu'stion of a pos- 
.siblt' (*xi)lanation for tlu* ('xpe‘rinu*nlal ohsi'rva- 
tions, allenlion sliould also Ik* drawn to Bak(*r’s 
e)b.*;ervation.s on clu*laiion which liave* playc'd 
not an insignitlc’ant part on this suhjc'ct of bond 
fixation. The* stre'ngtli of this e*vid(*m‘(‘ de*pt*neis 
('sse'ntially on the* unconscious a.*:sumption of a 
e'ovalcnc'y of two for liy(lroge‘n. When one* 
ri'e'ognises tlml the* hydrog,(‘n ImukI whc'ther 
intc'rmole*(*uIar or inirame)l(*e'ular is i‘ss(*ntially 
an ionic heaul and a e'lu'lah* ring can l>e c'on- 
sidered as a mobile t!l(*etron .sysU*m, this tunas 
out to he* of doubtful value* in trt'aling any 
bond ,syslt‘m of the* type* under emnside'rutioti 
as a slaiit! sy.ste*m. 'flu* (pu'stion again lu*- 
(‘omes epiite* an open one*. 

It is po.ssibU' to account for the* (litTe'r<*nt 
obse'rvations without jiostulaiing any liond 
llxation. Attention ha.s b(*e*n drawn e'arly in 
this ae'count to tlu! limitations of eaeli of the* 
reactions that lu'ive bt*c‘n use'd. Any t*xplana- 
tion must take into account the* nature* of the* 
reaction and whethe*r one* apfiroacht's the* preih- 
lem from tlu* collision thc'eiry or the* transition 
state theuiry, the* fac'tors of diagnostie' inicre.*;i 
in the rale e'on.stant e'Cjuation are* tlx* frt‘(pu*ncy 
factor and the* e*ne‘rgy of ae'livation. 

The pjiucity of accurate* kinetic data pre- 
cludes any quantitative* analysis hut an ap- 
proximate computation inay none*-ihe*-leHs lx* 
attempted. The substitution re*actions that 
have been used may be t*xpr(*ted to re*quire an 
energy of activation of the order of 20 kilo- 
calories, the values being dilferent for the 
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different positions — ortho-, meta-, para-, etc. 
It can be shown that even a small- difference 
in the activation energy of 5 per cent, will 
lead to difference in rate of substitution of 
more than a power of 10. This in turn will 
be reflected in the yield of the product. Com- 
bined with the normal errors in the estimates 
of yield in an average preparation of an organic 
compound, secondary products of a side re- 
action can be readily missed if the proportion 
is small, as will be the case here. One can 
legitimately conclude, then, that the experi- 
mental observations and theoretical require- 
ments of the systems of the type of hydrindene 
do not require a static picture of the type 
postulated by Mills and Nixon. The fusion of 
a saturated ring to an aromatic system need 
not necessarily involve any appreciable change 
in the bond angles or in the bond distance of 
the common bond. The relative ease of substi- 
tution can be readily accounted for by a consi- 
deration of the polarising force of the. substi- 
tuents as well as the reactant molecules. There 
is no doubt that further investigation and ac- 
curate data are needed for a full appreciation 
of the problem. 
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GEOMAGNETIC STORMS 


GEOMAGNETIC activity during the quarter 
^ January-March 1947 was on the increase 
as compared with the previous quarter. Some 
details of the geomagnetic disturbances recorded 
at the Alibagh Magnetic Observatory during the 
quarter January-March 1947 are given in the 
following table in which and t represent the 
time (I.S.T.) of commencement of the disturb- 


ance and its intense phase respectively, and 
T the duration of the intense phase expressed 
in hours. The ranges in the three different 
elements (D, H and V) of the earth’s magnetic 
field have also been given, D, in minutes of arc, 
H and V in 7 where 1 t = 10-^ gauss. The 
maximum k-index recorded during the disturb- 
ances have also been given. 


Date 

to 

t 

T 

Range 


Nature of 
commencement 

D 

H 

V 1 

1947 

h. m. 

h. m. 

his. 

min. 

Y 

Y 



January, 

8 57 

8 57 

5-^ 

6-8 

153 

58 

6 

Sudden 

16-17 


on 16th 







January, 

About 

10 21 

7 

5-8 

268 

64 

6 

Gradual 

24-27 

10 • 00 

on 25th 







February, 

8 29 

16 38 

9 

5-1 

366 

88 

8 

Sudden 

16-17 


on 16th 







. March, 

9 29 

13 45 

7 

7-8 

434 

77 

8 

Sudden 

2-3 


on 2nd 



1 

1 



March, 

Al.out 

11 30 

12 

4*1 

330 

45 

6 I 

Gradual 

8-9 

11 30 

on 8th 







March 16 

14 12 

14 12 

8 

4* 6 

199 

35 

6 

Sudden 
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NUTRITIONAL REQUIREMENTS OF A 
SACCHAROMYCES Sp.? ISOLATED 
FROM COCONUT TODDY 

A SAMPLE of coconut toddy obtained from 
Ceylon was found to contain an unusually 
large-sized yeast. Attempts to isolate this 
organism on wort-agar proved unsuccessful. 
It, however, grew on a synthetic medium forti- 
fied with thiamin, riboflavin, pyridoxin, panto- 
then, niacin, biotin, inositol and p-amino-ben- 
zoic acid. 


It was, therefore, of interest to determine the 
essential vitamin and other nutrilite require- 
ments. The big size of the cell (15^ X 5 
fecilitated cytochemical investigation of the 
syndromes of avitaminosis. 

Basal media with no vitamins were com- 
pounded with solutions of salts, citrate buffer 
(pH 4-6), ammonium sulphate (0-4 grh./lOO ml) 
and glucose (5 gm./lOO ml.). The all-vitamin 
media, those lacking a given vitamin or an 
essential amino-acid were compounded, 5 ml. 


Table I 

Yeast-Groioth on Media With and Without Essential Nutrients 


Media comrosition 


Basal medium (no vitamins) 

B. M. with all Vitamins & amino acids 
L -eking thiamin 
Lacking riboflavin 
Lacking pyridoxine 
Lacking calcium pantothenate 
Lacking nicotinic acid 
Lacking ^-amino-benzoic acid 
Lacking biotin 
Lacking inositol 
Lacking choline 
Lacking /-aspartic acid 
Lacking /-tryptophane 
Lacking /-cystine 
Lacking ^//-methionine 
With Lily liver extract 
With inositol, niacin, biotin and 
calcium pantothenate 


Percentage of 
absorption 

Average size of 
cell in microns 

Remarks 

16 

9-5x3 

Vacuolated cells 

55 

15*0X5 

Granulated cells 

50 

12-5x3 

Thin cells 

53 

15-0x5 


53 

12-5x5 

Highly vacuolated 

41 

12-5X5 

Cytoplasm thin 

16 

12-6x5 

Few granules 

53 

10-0x3 

Granulated cells 

37 

12-5x5 

Refractive granules ^ 

24 

1 12-5x5 

Less of cytoplasm 

50 

12-5x5 

- 

53 

10-0x5 

Large vacuoles 

62 

12-0x5 

Thin cells 

60 

12-0x5 


63 

12-0x5 


62 

1 2 * 5 X 0 

Granulated cells 

63 

12-0x5 

Granulated cells 
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of each sterilised and distributed into sterile 
test-tubes (22 mm. X 150 mm.), and inoculated 
with 0*5 ml. of a uniform yeast suspension of 
a 24-hour culture containing 0*4 mgm. of wet 
yeast per ml. The tubes were placed at a slant 
and incubated at 28° C. for 24 hours. 

Turbidities representing growths were photo- 
electrically measured and expressed as the 
percentages of absorption (see Table I). 

The results show that : — 

(1) Nicotinic acid and inositol are the essen- 
tial vitamins for the growth of the organism ; 
biotin and pantothen are stimulatory. ^ Lack of 
these vitamins result in vacuolation or in a poor 
differentiation of cells. 

(2) Other vitamins exert little effect on 
growth. This is supported by the fact that the 
growth-rate on a basal medium fortified with 
only niacin, inositol, biotin and pantothen is as 
good as that on the all-vitamin medium. 

(3) The microscopic appearance of the two 
cultures are similar ' showing that the four 
vitamins satisfy all the normal requirements 
of the organism. 

(4) Liver extract which has given a signifi- 
cantly higher growth and induced a distinctive 
microscopic picture, appears to contain a gro wth 
factor or factors essential to the organism — 
vitamin or amino acid — other than those in- 
vestigated. 

(5) The adaptability of this yeast as a test 
organism for^ the microbiological assay of nia- 
cin and inositol is indicated. 

Our sincere thanks are due to Sir J. C. 
Ghosh for his kind interest. 

T. N. Ramachandra Rao. 

SoRAB P, Mistry. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

April 30, 1947. 

microbiological assay of niacin 

WITH A SACCHAROMYCES Sp,? ISOLAT- 
ED FROM COCONUT TODDY 

The vitamin requirements of this organism have 
been determined and the indispensability of 
niacin and inositol for its growth established.^ 
It was of interest to examine the adaptability 
of the organism for the assay of niacin, and 
determine the range of concentration which 
could be estimated. 

Basal media containing all vitamins but nia- 
cin were compounded. 100 ml. of the medium 
contained : — Glucose 5 gms., ammonium sul- 
phate 0*4 gm., I-aspartic acid 10 nig., l-trypto- 
phane 1*2 mg., l-cystine 4 mg., dl-methionine 
4 mg., thiamin 80 riboflavin 80 /^g, pyri- 
doxine 80 a* P, pantothen 80" ^g, p-amino-ben- 
zoic acid 80 fig, biotin 100m fig inositol 200 iig, 
solution of salts 12*5 ml. and citrate buifer 
<pH 4*6) 10*0 ml. 

Aliquots of the medium (2 ml.) were distri- 
buted into sterile tubes (22 mm. X 150 mm.), 
-graded amounts of niacin added and the volume 
made up to 4*5 ml. with sterile water. The 
tubes were inoculated with a washed and uni- 
form suspension of the organism^ (previously 
grown on an all-vitamin medium for 24 hours) 


and incubated for 24 hours at 28° C. Growths 
of the organism were photoelectrically mea- 
sured and the results expressed as percentages 



It is concluded that (1) the organism is 
adaptable for the assay of niacin and (2) the 
assay-range lies between 0 and O'O^tig per ml., 
and this method appears to represent a more 
sensitive method of assay than others so far 
known. 

Our grateful thanks are due to Sir J. C. 
Ghosh for his kind interest. 

T. N. Ramachandra Rao- 
SoRAB P. Mistry. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

April 30, 1947. 


1 Ramachandra Rao, Mistry and Sreenivasaya, Curr. 
Sci„ 1947, 16 , 145. 

PHYTOPHTHORA PALMIVORA BUTLER 
ON CYPHOMANDRA BETACEA SENDT. 
AND CARICA PAPAYA LINN. 

Two isolates of PHytophthora were obtained 
from two independent sources, one from the 
stem of tree tomato (Cyphomandra hetacea 
Sendt.)‘ with a patch canker from the Fruit 
Station at Burliar at the foot of, the Nilgiris, 
the other from a rotten hollow stem of a 
papaw tree in Coimbatore. 

Both these isolates did not produce any 
oospores in pure culture even after three 
months although sporangia and chlamydo- 
,spores were produced in abundance in old cul- 
tures. Therefore, they were grown in paired 
cultures with known plds and minus strains of 
P. palmiu ora . available in the Government My- 
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Isolate with which the 

• 

Plus strain 



Minus 

strain 


C. betacea and Carica papaya 
Phytophthoras were gro.vn 
in paired cultures 










Arecay 

S. ICanara 

Arecay 

Bombay 

1 Colocasiay 

Ls.Kanara^ 

TomatOy I 
Coimbat- 
ore 

C.be'aeea 

Burliar 

\Ca.papava H. ecsul 
Coimbat. Co-' 

ore 1 imuaiore 

^\^Spondias 
S. Kanara 

Are^a , 

Bomb y 

Cyphomandra betacea isolate 

0 

0 

0 

1 

0 

■ 

0 

X 

X 

X 

X 

Carica papaya isolate 

X 

X 

X 

X 

X 

0 

0 

.0 

0 


X — Cospores formed within four days; 0 — no oospores formed. 


cologist’s stock culture collection at Coimbatore. 
The results of these trials are set down below 
in a tabular form : 

These results show that the C. hetacea iso- 
late is a plus strain of P. palmivora and the 
other a minus strain. 

Mycology Section, M. S. Balakrishnan. 

Agriculutral Research Institute, 

Coimbatore (S. India), 

May 15, 1947. 


ON THE ANALYSIS OF BLOOD-GROUP 
•DATA OF PUNJABIES AND 
MALDIVIANS 

Kalra^ has examined the blood groups of 2,500 
Punjabies at I.M.H., Rawalpindi, and of 211 
Maldivians at Adder Atoll. This note gives the 
results of statistical analysis of the data col- 
lected by him. 

Let p, q and r represent the true gene prob- 
abilities of the three allelomorphic genes A, B 
and O respectively, so that p-fq-fr=rl.* These 
true values for Punjabies and Maldivians are, 


the blood-group data are in good agreement 
with Bernstein’s genetical theory. 

The maximum likelihood estimates of gene 
probabilities for Punjabies and Maldivians, 
along with their standard errors, are presented 
in the annexed table. 

Column 3 of this table gives the estimated 
gsne probabilities. Column 4 the correspond- 
ing variances and Column 5 the estimated 
gene probabilities and their standard errors, 
both multiplied by 100. It would appear from 
this table that the proportions of A and B 
genes in the case of Punjabies are significantly 
higher than in the case of Maldivians. How- 
ever, the proportion of O genes for Punjabies 
is significantly lower than that for Maldivians. 
Dept, of Agriculture, U.P., 

Lucknow, K. Kishen. 

April 25, 1947. 


1. Kalra, S. L., Curr. Sd.^ 1947, 16,. 92. 2. Stevc'ns, 

W. L., Ann, Eugenics ^ 1938, 8, 362. 3. Bernstein, 

Wschr.^ 1924, 3, 1495 . 4. — ^ Z. indukt. Abs- 

iamm. —ii. Vererblehi e, 1925, 37, 237. 


Caste 

Gene 

^ Estimated Probability 

Vaiiance 

Percentage and standard err jr 

1 

2 

3 

4 

5 




X10-= 



O 

•5942048 

5-6601849 

69-420 ± 0-752% 

Punjabies 

A ^ 

•1752423 

3-1879764 

17-524±0-565% 

B 

•2305529 

4-0625955 

23-055±0 637% 




1 

o 

X 



O 

•7653750 

4- 58493 

76-538 ±2-141% 

Maldivians 

A 

•1051228 

2-35898 

10-512 ±1-536% 


B 

•1295022 

2-86833 

12-950 ±1-694% 


however, unknown, and have, therefore, to be 
estimated from the samples examined by Kalra. 
The most efficient estimates of the true gene 
probabilities are readily obtained by the use of 
the method of maximum likelihood which has 
been discussed in full detail by Stevens.2 
Using the maximum likelihood estimates of 
the true gene probabilities, the conformity of 
the blood-group data for Punjabies and Maldi- 
vians with the genetical theory advanced by 
Bernstein3.4 has been tested by applying the 
X“-test with one degree of freedom. For Pun- 
jabies, 2*25782 (0*20 > P >*10) and for 

Maldivians, x2=::0*10361 (^90>P>*80). Neither 
of these values is, therefore, significant at the 
custorhary 5 per cent, level of probability. 
Thus, for bpth Ppnjabips well Maldivians, 


EFFECT OF 'CERTAIN FACTORS ON 
THE PULSE FREQUENCY OF A 
RELAXATION OSCILLATOR 

An audio-pulse frequency oscillator working on 
the relaxation oscillations of a thermionic valve 
controlled by the constant ‘CR’ of the time 
circuit has manifold applications. The device 
is usually a condenser shunted by a high resist- 
ance suitably placed in the oscillator valve 
circuit. A number of arrangements have been 
described by many authors,*^ but none seem 
to have paid much attention to the effect of 
other factors on the pulse frequency apart 
from the constant . ‘C R’. The object of the 
present conqmu.uicatipn is to give ‘the effect Qf 
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two factors (a) the inclusion of a small induc- 
tance in the time circuit and (b) the filament 
current, on the pulse frequency. 



The oscillator used for the investigation was 
a parallel fed Hartley Type one, suitable for 
short-wave range of 50 to 150 metres, the 
pulse generating device beifig a fixed condenser 
C of *01 M.F. capacity shunted by a variable 
carbon resistance having maximum valve of 
one megohm. The switch in position Si shunts 
the condenser C by R directly, whereas in 
position S.^ through small inductance L. Loosely 
coupled crystal wave-meter serves for the 
detection of pulses. The audio-frequency of 
the note was determined with the help of stand- 
ard 'tuning forks and a sonometer. Through- 
out the investigation the carrier wave-length 
was maintained at a fixed value. Variation of 
pulse frequency ‘f with resistancd R was stu- 
died for two different filament currents and the 
two positions Si and S.> of the switch. How- 
ever, the filament current cannot be changed 
much from the rated value without affecting 
the performance of the valve. Results are 
graphically shown in Fig. 2. The points mark- 
ed as O correspond to the position Si and that 
as + to the position of the switch. 



It is seen from the graphs that if the usual 
method of directly shunting the condenser is 
used then the variation of pulse frequency ‘f 
with resistance R is non-linear. The effect of 


inclusion of a small inductance in the time 
circuit is to make the variation linear. 

The reduction of filament current has no 
effect on the range of pulse frequency which 
is 160 to 300 cycles in the present case; but 
higher values of resistance R are necessary to 
get the same range. 

Department of Physics, 

Dungar College, V. L. Talekar. 

Bikaner, 

March 8, 1947. 


* 1. Appleton, Watt and Herd, Proc. Roy. Soc., 1926. 
111,673. 2. Schafor and Gordall, Proo. Inst^ Rad. Eng.. 
1932, 20, 1131. 3. Morgen, Rev. Set. Inst., 1938, 9, 
180. 4. Morin, Compt . Rend., 1938,205, 1580. 


PARTITIONS OF AIR MASSES IN THE 
TROPICS, AND THE I.T.F. 

The Norwegian school of meteorologists ex- 
pounded and developed the Polar-Front theory 
of extra-tropical cyclones. An active outbreak 
of cold polar air across this semi-permanent 
polar front led to the formation of the cyclones. 
The approximate positions of the semi-perma- 
hent Polar, Arctic and Antarctic fronts were 
given. An equally simple picture- for a semi- 
permanent front given by the same school is 
the Inter-tropical-front (LX-P-) representing 
the belt or region of convergence of the trade- 
winds from the two hemispheres. This line 
was represented as a broken line circling round 
the globe. 1 Willett has made the line a bit 
more continuous or unbroken.^ It is very 
nearly the pressure equator. In Indian area, 
Willett has passed the line in summer through 
the seasonal low pressure area. But in the 
corresponding North 'American area, the line 
is kept away from the seasonal low, and drawn 
nearer the geographical equator. The behavi- 
our of “Hurricanes” of West Indies must have 
been responsible for this change. 

In India, the importance of this partition of 
the trade-winds from the two hemispheres has 
been implicit in Eliot. In describing the pas- 
sage of Typhoons of the China Seas into the 
Indian area, the position of this partition has 
been found very useful by Doraiswamy lyer^ 
who has described its position from month to 
month. 

The weather in the tropics needs three air 
masses — Equatorial Maritime air (Em.), Far- 
Eastern Transitional or Mixed air (Tr.) and 
Tropical Continental (Tc.) or Tropical Conti- 
nental-Martime air (Tcm.). In several papers, 
these air masses have been described and their 
properties developed.^ 

During the northern summer Em. has a 
southerly component; the Tr. may have com- 
ponents from both north and south according 
to the geographical position and the Tc. is from 
W. or W.N.W. All these three air masses are 
essential, and without any one of them a mon- 
soon depression, a tropical cyclonic storm or 
a tropical depression cannot form in the strict 
sense.s 

The main criterion of drawing the I.T.F. is 
the direction of the win.d- It separates at some 
places Em. and Tr. and at others Em. and Tc. 
or Tcm, The partition between Em., which 
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can be made easily unstable, and the hot, al- 
most-saturated, more stable Tr. can show 
clouds, weather and squalls over a wide 
stretch. In the partition of Em. and Tc., it 
may show a few thundershowers or even a 
scatter of only dry thunderstorms. Between 
different portions of the I.T.F., there would be 
distinct differences and the utility for a fore- 
caster also would not be equally satisfactory. 
With three air masses which go to determine 


and Pisharoty, Evidence of three air masses from 
temperatures aloft in Tropical Cyclones” (in Press). 

, Abnormally Dry and Wet 'Western disturbances 
over N. India” (in Press). ‘‘Air Mass interpreta- 
tion of Sen s Vortex method of Weather Forecasth^g”, 
(inPr ss). 5..-, Curr, Sd., IU1,U,U, 6. Gibbs, 
Synoptic Studies in Australian Mit . 7. Malurkar, 

Occa‘?ional Distant Weather Information and Forecast- 
ing” (in Press). 


PARTITION LINES IN THE TROPICS 


NORTHERN HEMISPHERE JUNE SOUTHERN HEMlSPHcRE DECEMBER 



PAHrmoN between and or Tc^ 


Em AWD TV 
Tm AhO OR 7e„ 


tropical weather, it is hardly possible to repre- 
sent the semi-stationary conditions by a single 
front. Gibbs^ tried ^ compromise by an extra 
front called “Tropical front” which, when it 
combined with the I.T.F., indicated tropical 
depressions or • cyclonic storms. ^ It would be 
only logical to draw partitions of the three air 
masses over the Tropical belt as an idealised 
condition. An active outbreak of the various 
air masses across these fronts (particularly 
Em.) would be favourable for unsettled condi- 
tions and for development later of a tropical 
cyclonic storm or monsoon depression. 

The available climatic information has been 
used, and the partitions for the months of June 
and December have been drawn on a single 
diagram of the Tropical belt. The partitions in 
the northern hemisphere represent the condi- 
tions in June, while the partitions in the south- 
ern hemisphere represent the conditions in 
December. As tropical weather comies from 
the east,”^ the map is drawn with the Pacific 
Ocean in the middle. 

The fairly strong circulation south of the 
equator in the Atlantic and the Eastern Pacific 
Oceans, and the extension of the seasonal highs 
to within a few de^ees of the equator 
prevent any partition lines being drawn. In 
other words, tropical cyclonic storms do not 
form there. 

Poona 5, S. L. Malurkar. 

April 19, 1947. 


1. S. Petterssen, “Weather Analysis and Forecasting,” 
1940, pp. 270 and 272. 2. H. C. Willett “ Descriptive 

Meteorology, D944, pp. 192—93,. 3. Mem, Ind. Met. Dep,^ 
26, p. 98 (Discussion) and references to Eliot. 4. Malur- 
kar, “Forecasting Weather in and near India” released 
ISfov, 1945, p. 34 and p. 87 et seq. Malurkar 


A MOSAIC DISEASE OF BRINJAL 
{SOLANUM MELONGENA LINN.) 

A Mosiac disease of brinjal (Solanum melon-- 
gena Linn.) was of fairly widespread occur- 
rence in 1946 at Delhi. The chief symptoms 
are bright green mosaic mottling and mal- 
formation of the leaf (Figs. 1-14) such as 
puckering and crinkling associated with ab- 
normal and incomplete growth of the lamina ; 
occasionally fine, pale, straw-coloured, concen- 
tric, irregularly-shaped rings develop on the 
leaf. In some cases the midrib or its branches 
protrude bsyond the lamina (Fig. 12), while in 
others the leaf is completely modified into a 
filamentous structure. There is considerable 
reduction in the development of flowers and 
fruits. 

To determine if the disease was graft-trans- 
missible the scion from diseased brinjal was 
grafted on healthy plants of brinjal, tomato and 
tobacco, raised in the insect-proof house. 
Twenty-four grafts on brinjal, fourteen grafts 
each on tomato and tobacco were made ; new 
growths arising from axillary buds on the 
stock showed typical symptoms of the disease 
in all the grafts (Fig. 16). 

Inoculation of brinjal, potato, tomato and 
tobacco plants by rubbing the expressed sap 
from diseased plants or with insect needles 
previously dipped in the inoculum failed to 
transmit the virus. 

Myzus persiccB Sulz. and Empoasca devastans 
Dist. were commonly observed on diseased 
brinjal plants. Two methods were employed to 
determine if the disease was transmitted by the 
agency of these insects. 

(i) They were transferred directly .from a 
badly affected plant to healthy brinjal, 
potato, tomato and tobacco plants 
raised in the insect-proof house, 
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(ii) They were introduced in a microcage liberated after they were fed on diseased plants 
and allowed to feed on ’a diseased remained healthy. Control plants were free 
plant for a period of 24 hours and then from the disease, 
liberated on healthy plants raised in 

the insect-proof house. • . ^ 

Each of these plants was covered with a ' ' 'Mtlm ^ ' 

muslin cage. ■ Wp \ 


KIG. 10. A i;»raft with h«althy stock of tomiito and 
(liseiised sciion from a hsully affucted hrinjal plant ; 
point at which tlu; dhscustfcl scion was gruf led. 

Two virus diseases of brinjal have been re- 
ported from Rumania the symptoms of which 
are different from those observed in Delhi ; 
Savulescu et aid described the disease as partial 
chlorosis causing mottling and dwarfing of the 
leaves . while Alexandria observed a severe 
mosaic with yellow inter veinal lesions. In the 
second case the basal leaves of mature plants 
are the first to show the disease symptoms 
which spread from the base upwards. Alexan- 
dri succeeded in transmitting the virus mecha- 
nically and suspected the aphid Myzus pcrsicce 
to be the probable vector. 

Insect transmission experiments show .that 
the jassid E, devastans can transfer the disease 
from brinjal to brinjal or tomato. 

Experiments on h,ost-range of the virus and 
transmission of the disease by seed are in 
progress. 

Thanks are due to the Imperial Entomologist 
for identifying the insects. 

Division of Mycology 


Fig. 1-14. Various types of malformation in the leaves 
of brinjal badly affected by mosaic disease. 

FIG. 15. a young healthy leaf. 


and Plant Pathology, 

Indian Agricultural Research 

Institute, New Delhi, S. P. Raychaudhuri:. 

March 26, 1947. 


AH the brinjal and tomato plants on which 

E. devastans were liberated after feeding on 1. Savulescu, Sandu-ville, Rayss and Alexandri- ^ 

diseased plants showed typical symptorhs of the /nt. Cer, A^ro^i. al Rotmnid, 1934, It, 93. 2. Alex, 
disease in 24 to 37 days, while the potato and andri, Hommage an Professeur E. C, Ttodore^co, 
tobacco plants remained free from the disease; Bucharest, 1937, 12 . 
all the four hosts- on which M. persicce were § 
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A MOSAIC DISEASE OF VIGNA CATJANG 
WALP. 

In October 1942, some plants of Vigna CMijaiig 
Walp. grown on the Agricultural College Farm, 
Poona, exhibited mosaic symptoms. Under con- 
troUecl conditions in the glasshouse, the virus 
could be transR'rrod to healthy plants by inocu- 
lation of the sap. 

The symptom of the disease in the field is 
gre.n mosaic. The leaves are malformed and 
reduced in size, and the dark green areas are 
irderspersed in the light green (Fig. 1). At a 
later stage of development, the disease becomes 
severe, and the leaves show chlorosis with 
small green areas dispersed over their surface. 
In the glasshouse, severe chlorosis of th leaves 
does not manifest itself on inoculated plants. 
Diseased plants bear only a few pods, which 
are small and show broad stripes of liglit and 
dark green colour on their surface. Such pods 
contain a few seeds each. 



Ku;. 1, beat (d att/driji* ;iifc( ted Ity mosaic. 

Traas/nis.sdon. ' 'fhe virus is sap-transmissi- 
ble and infi'ction is rendered much easier by 
the addition of {iOO-nu'sli line carborundum to 
tlu‘ inoculum. 

In transmission tests with Apliia goi^ypii Glo- 
ver, A. }nv{li<'aginiii Koeh. and thriv)s, which are 
commonly found fettling upon Vigna catjang 
Walp., A, gthsaiipU and thrips failed to transmit 
the virus, whilst A. vicdii'agbm transmitted it 
to about 3d per cent, of tlu^ plants colonised 
with tin* inft'etive adults of this species. 

About four pt'r c'ent. of tin* commercial seed 
of Vigna catjang produced infected seedlings 
when grown undi'r controlled conditions in the 
glasshousi*. . 

DilntUm cud-- point, - d'he dilution end-pomt 
of the virus in crude sap lies between 1 :r){),()0() 
and 1:10,000. . , 

Thcrvial biactincttion."' -The virus withstands 
exposure for ten minute.s at 35*’ C., but is in- 
activated at 90" C. 

Resistance to agchig.— 'Infectivity of the virus 
was lost aftm* iltfeen days at laboratory tempe- 
rature (24" C.), but the virus was still active 

after nine days. • 

Host rariye,'-~-Besides Vigua cai'ja7ig, the virus 
infects Viyna s’inensis, V. sesguipedaliSj P/iaseo- 
lus laTitantts and Canavatia ensiformis. Several 


other leguminous plants and Nicoiiana tabaewn, 
N. glutinosa and Zvmiia elegans were not in- 
fected when inoculated with the virus. 

McLean > has reported a mosaic disease of 
cowpeas (Vigna sinensis), and Snyder- has de- 
scribed a similar disease of asparagus bean 
(Vigna sesquipedalis) ^ Both these diseases 
resemble catjang mosaic described in this note, 
as regards the symptoms produced by them on 
their liosts, the mode of transmission by sap, 
by seed and by aphid, and the restricted host 
range, but they show a marked difference from 
the* latter in respect of the physical properties. 
Accordingly, catjang mosaic virus is considered 
distinct from cowpeas and asparagus bean 
mosaic viruses. Vasudev'^ has also described a 
mosaic disease of Vigna catjang (Punjab cow- 
{>:'a type 1), but he did not investigate its 
physical properties or its host range. He has 
given no information either on the transmission 
of the virus by seed or by insects. Similarly, 
Dale' has described a mosaic disease of Vigna 
unguicnlata L., but he has not studied its trans- 
mission by insects or by seed, nor has he de- 
sciibed the physical properties of the virus. 
In these circumstances it is not known whether 
these.* two latter investigators were dealing with 
the virus described in this note. 

'Phis work is being carried out under a 
scheme financed ’by the Indian Council of 
Agricultural Research. 

S. P. Capoor. 

P. M. Varma. 

B. N. Uppal. 

Colk'ge of Agriculture, 

Poona. 

April 10, 1947. 

•. Mrhc;ni, I). M., PhytoM^n, 1941. 31, 420. 2, 

Snyder, W. C., 1942, 32, 518, 2. Vasiideva, R. S., 

Indian Jeur. Aip'k, .SV/., 191,3. 12. 281. 4. Dah*, 

W. T., Trek Aerlctdtutr, 1913,20. 228. 


STICK-LAC AS ILLUSTRATED IN 1567 

Garcia da Uorta, Physician to the Portuguese 
Goveruoi’ of India, published a work, Collo- 
(Xaios dos Sinipiices e. Drogas, at Goa in 1563. 
It was translated into Latin by C. Clusius, with 
the title Aroniaiicuni et Simlicinrn and printed 
at Antw(*rp in 1567. The Latin translation con- 
tained thrc:c illustrations of stick-lac which 
weve absent in the original. 

Unfortunately the majority of workers on 
lac even to this day believe that there is only 
one species of lac insect; so,- for them, the 
(luestion does not arise as to the identification 
of the specimen illustrated by Garcia-Clusius. 
All along the western coast, and therefore also 
in Goa,' it is only Lakshadia coinrnunis which 
occurs. Garcia writes, “Here in Goa a boy 
brought me a branch of a tree which the 

Deccanis call Bcr (Zizyphus) it bears 

(but) little lac.” Probably Garcia had his 
illustrations made from this material, the first 
he ever saw in the natural condition. But 
Fig. 1 shows the twig without any thorns, which 
should be present on Zizyphus. However, with- 
in the short length shown in Fig. 1, they may 
be absent. At the top of Fig. 1 the encrusta- 
tion from either side does not fuse; such an 
intervening space is typical of L, communis. 
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Fig. 2 is reproduced natural size with an 
arrow added, showing a piece of extra lac en- 
crustation at the top of Fig. 2. Clusius does not 
explain his illustrations, nor has he numbered 
or lettered them; the figures serve more or less 
like decorations. The original drawings were 
possibly made by an artist, rather than by 
Garcia himself, which explains the anomaly 
in the picture (Fig. 2). 



Biochemical Laboratory, S. Mahdihassan. 

Osmania University, 

Hyderabad (Dn.), 

April 16, 1947. 


HEAT TREATMENT OF GODOWNS. 

Rahman^ recommends ‘superheating’ for dis- 
infesting empty go downs, but Pruthi and 
Singh^ speak only of super-heating of grains 
and not of godowns. In the course of a trial 
in a godown in Bangalore, the writer experi- 
enced some serious reactions due probably to 
breathing in of carbon monoxide. This note 
is intended to caution workers, that in under- 
taking such work, protective devices must be 
employed. 

Two bags of infested grains were spread in 
a corner away from the fire in a terraced room 
of 1,952 cubic feet. A fire was started at 
9-30 a.m. with 30 lbs. of charcoal. The tempe- 
rature of the room was recorded every half- 


hour. 




Time 

Temperature 

(°F.) 


9-30 

80° 


10-0 

85° 


10-30 

99° 


11-0 

104° 


11-30 

110° 


12-0 

110° 

' 

12-30 

• 120° 


(After 12-30 p.m., for reasons noted below, the 
room could not be entered into.) 

At 12-30 p.m. the remaining charcoal was 
piled on the fire and* the room, sealed. 11 was 
opened two days later, and examination <)1 Uie 
grain showed that all species infesting it, viz., 
Calandra, Triboliiim, Rhizopertha and Bruchids, 
were unaffected by the treatment, and 
alive and active. 8 lb. of iinburnt cliarcoal 
were recovered from the dead lire?. 

The main reason for the treatment provings 
ineffective against the insects in this exptna- 
ment is obviously that the final temperature 
attained was probably not much moi'c than 
120° F. against. 152° F. stated as necessary by 
Rahman. The experiment, when compared 
with Rahman’s, also shows that the final tem- 
perature rather than the extent of rise deter- 
mines the lethal effect on insects. 

The writer had no protection when he entered 
the room for a few minutes every half-hour, 
and experienced certain disturbing symptiims 
due probably to taking in of carbon monoxide. 
These symptoms began at 11-30 a.m., about a 
minute after entering the room. There deve- 
loped a sudden dizzy feeling in the head, a 
violent thumping of the heart and lightnc.ss in 
the limbs with intense perspiration all over ; 
managed to reach the door with unsteady step.s 
and slithered down in a semi-conscious condi- 
tion outside. In the subsequent half-hours, 
these symptoms came on immediately on enter- 
ing the room ; in addition, light-headed ness 
and a violent shaking of limbs were also ex- 
perienced. After 12-30 p.m., it became im- 
possible to get into the room,. It took about 
three hours of rest in fresh air for these symp- 
toms to wear off, though gener*al weaknc'ss 
continued throughout the day. 

This experience could have been avoicied if 
mechanical devices of some kind (such as a 
suitable respirator, gas-mask, automatic l(nnpt‘- 
rature recorder, etc.) had been ernployc'd to 
render the operation entirly safe. Such pro- 
tection, though probably implied is not num- 
tioned by Rahman. If super-heating is under- 
taken as a regular method for disinf(\stitig 
godowns, it is essential to be equipped with 
protective devices. 

My grateful acknowledgments are due to 
Mr. B. Krishnamurti, Entomologist to the Gov- 
ernment of Mysore, for valuable suggestions in 
writing this note. 

Entomological Laboratory, 

Department of Agriculture, 

Bangalore, D. Sesxiacjrx Rao. 

April 22, 1947. 


1. Rahman Khan, A., Indian J. St\, 19t2, 12, 

664. 2. Pruthi, H. S., and Mohan Singli, /mf>. {'oumt! 

of A gr. Res. mise. bnlL, 1943, 57, 34. 


A GIBBERELLA BLIGHT OF RYE 
HITHERTO UNRECORDED FROM INDIA 

A SEVERE blight of rye (Secale sereale L.) ears 
was observed for the first time in the Upper 
Shillong Farm, Assam, in August 1946. The 
characteristic symptoms are confined to the 
he^ds of the host plant, On the heads the 
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bliglit may atlac'k at any point, usually a(Toct~ 
and con lining’ itscdt to only one spikelot, 
or latcn* si>r<vid to other spikelels if conditions 
are favourable. 

The lirst indication of infection consists of 
water-soaked areas, slithdly brown in colour 
on tlu‘ j^lunu's. As tin' disease progresses the 
alTected art'as dry out and take' on a ripened 
appearance'. If tin.' infec'tion spreads into the 
rachis at the base' of the spiki'let and com- 
pletely /tirdk's it tlie pejrtion of the head above 
this infe'C'te'el r(‘e;ion will die and dry up eiven 
if it is not dii’t'ctly invaelt'd by the fungus. 
After a while a <‘ottony fungus gre)wtlp slightly 
pinkish in colour, appears eni the dead .surface. 
This grenvtli be‘e'e)mes e'vide'nt first at the point 
of infection hut later may spread farther oveyr 
the infe'cted are'a. C’onidia de'velop on this 
growth, and with age' the pink tint turns to a 
darker salmon t'olour. hdu' pinkish eaaiidial 
ma.sse's are more' apt to form at the base's of 
the' spike'U'ls wht're' meiisture' is held for a 
longi'r time. 

In the bliglUe'd lu'ads tlu' grains themselve's 
are fre'ctiu'ntly invade'd re'sulting in light 
we'ight, shrive'lU'd ke'rnels. 

The' pinkish e*oating e>f fungus growth occur- 
ring on the' surfae'e' of dise'ased parts was found 
to consist of abundant e'onidia on inicro- 
se'opic examination, 'flu'se e-einidia are ieiug, 
sU'iidi'r, curve'd, se'ptate', typical of the genus, 
FnaariU’Di. 'flu' sfiorc's range' in size from 
35-75 v ‘}-5-5/^ witli the' grt'at majority com- 
ing within a size-range of 45-55 .x 4 *2-5*5 g. 
Most e)f the'm are' n-st'plalt' witli ' occasional 
spores having as fe'w as 3 oi* as many as 6 
eir 7 se'pta (Kig. 2). 



FU;. 1. Symptoms of the* eiiseuLse: 

Fig. 2. Conidia 

Fig. 3. Ascus with ascospores 
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On dead blighted heads the perithecia occur 
as small, black bodies either singly or in 
groups. They rest on the surface of the host 
or may bo more or less imbedded in the myce- 
lial crust where conidia have been produced. 
Tlu'y arc ovoid to subconical in shape and mea- 
sure' 150-250 x100-250/4. The asci may num- 
ber over a hundred to the perithecium and 
each ascus contains 8 ascospores. The asco- 
spores are fusiform, slightly curved, mostly 
3-septato and measure 20-30 X 3 *75-4 *25 /4 
(Fig. 3). 

The fungus was identified as Gibherella sau- 
biiwUi (Mont.) -Sacc. This fungus is known to 
cause scab of cereals in Europe, America, Aus- 
tralia and Great Britain, but so far it had not 
bren known to occur in India. This communi- 
cation thus records the first report of the oc- 
currence of the fungus in India. 

The spc'cimen has been kept in the Herb. 
Crypt. Inci. Orient., Imperial Agricultural Re- 
search Institute, New Delhi, and in the Herba- 
rium of the Plant Pathological Laboratory, 
Sylh('t (S. Chowdhury, No. 237). 

Plant Pathological Laboratoi'y, 

Sylhet, Assam, S. Chowdhury. 

March 30, 1947. 


INDIANS VITAMIN WEALTH 

India abounds in material that contain various 
vitamin.s. On(' such is Myrobalans (Emblica 
olJU'inaliii, “Nellikkai” in Tamil). These fruits 
contain quantities of vitamin C — a valuable 
protective food. During the second world, war 
th(' Nutrition Research Laboratories at Coonoor 
(South India) were manufacturing tablets, from 
tlu'se fruits for the use of the Military. At 
that tinxe the utilization of these fruits was so 
much that in certain places there occurred a 
famine of the local fruit. I have used these 
tablets with prolit. As its need for Military 
purposes is now non-existent its manufacture 
has bei'u stopped at Coonoor. Our doctors now 
preserbio vitamin C as medicine in the form of 
very costly imi,)orted material like “Redoxon”. 
It is a pity that the utilization of one of our 
indigx'nous products has thus come to an ab- 
rupt end and to the advantage of foreign 
manufa('turers. 

'fhyagarayanagur, 

Madras, T. S. Venkatraman. 

May {), 1947. 


THE DOUBTFUL OCCURRENCE OF A 
WAX-SPLITTING EN^^YME 

Wuir.K fat-splitting enzymes, the lipases, are 
known from animal, plant and even bacterial 
sources, wax, on the contrary, is apparently 
immune to a similar digestion. However there 
has been a solitary record by Sulc*’ who reports 
a wax-splitting enzyme in the frothy secretion 
of a spittle insect, Aphrophora salicis. He 
calls this new enzyme Cerotinase which is 
suppopsed to give rise to Cerotinic acid. The 
term Cerotinase gives rise to a confusion with 
Carolinase, the enzyme which hydrolyses Caro- 
tin. Even apart from this the proper designa- 
tion should be Cerase according to the substrate 
upon which the enzyme acts, Cera being wax 
in Latin, 
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The so-called spittle is usually contaminated 
with saprophytic micro-organisms, and Sulc 
tried to get it in as pure a condition as pos- 
sible. He collected some larva; of A, aalicis 
in their third stage and allowed them to starve 
overnight. Early next morning they were 
placed on the branch of a willow tree whore 
they produced sufficient quantity of fresh spit- 
tle within the short period of an hour. 

A portion of the spittle was used to prove the 
absence of lipase by the usual technique. Milk, 
as natural emulsion of fat, was used as sub- 
strate; litmus was used as indicator for show- 
ing any acidity that may arise on the hydroly- 
sis of butter. Sulc found the spittle naturally 
alkaline so that litmus became blue and did 
not need any additional alkalinity which is 
necessary for the action of lipase. The test for 
lipase was negative. 

For testing Cerase two test tubes were used. 
One contained the alkaline spittle with litmus, 
the other had in addition wax as mere chips. 
The technique was as primitive as it could be 
imagined, for wax was not olTered to the en- 
zyme in the form of a line emulsion. Neverthe- 
less the action was as rapid as it could be 
desired, for within 5 to 10 minutes the tube 
with wax became red. This has been inter- 
preted as due to the action of Cerotinic acid. 
Now this higher fatty acid is insoluble in water 
so the explanation cannot hold. 

Another weak point in Sale’s paper is the 
species of insect he studied. He identified it 
as A. salicis from larvae which can thus leave 
us in doubt. When we consider the proba- 
bilities of meeting with A. salicis and A. ahii 
those in favour of the latter are far more. In 
1910 when Sulc- reported on symbiosis in a 
spittle insect it was A. ahii and not the rarer 
species A. salicis. In 1912 Buchner*^ illustrated 
a larva of a spittle insect which I first thought 
he left unidentified”* but I have subsequently 
corrected my mistake as follows. Buchner 
identifies his specimen as A. salicis but it 
ought to be A. alni, being the more common 
species. In his thesis of 1912 Buchner-* gives 
cell inclusions which he repeats in his subse- 
quent studies of 1925, this time rightly identi- 
fying the insect as A. alni but without cor- 
recting his previous mistake ; compare his 
Fig. 6. Plate 11 of 1912 with Fig. 9c on p. 112 
of his Memoir of 1925. Very probably Sulc 
also investigated the more common insect 
A. alni. 

Since spittle is excreted only by larvx I 
wanted to be sure of the species which sup- 
plied it. I have previously shown that species 
can be differentiated by the symbiotes they 
possess. This has been established in the case 
of yeast-like micro-organisms. It also applies 
to the bacterial symbiotes but sometimes cultu- 
ral methods have to be employed to show the 
specificity of symbiosis. However A. salids 
and A. ahii contain bacteria which differ mor- 
phologically, as is being shown in another pub- 
lication.-'’ Having convinced myself of the 
material I was investigating I tried to repeat 
Sulc’s simple experiments with the spittle 
from both the insects but with negative results. 

I also used cultures of symbiotes from these 
two species and again no Cerase was found. 

Sulc also mentions the presence of Cerase 
in the wax-moth Galleria melonella. I had 


occasion to .study enemies of wax-producing 
coeeids and also iu\‘daeeous eat<n*pi liars that 
feed on the lac inst‘et. I find lac an<l wax is 
e.xereted by tht sc* caterpillars and the wax- 
moth cater jiillai' fet'ds on tlie larvce of the bee 
ratlier than on tlu‘ wax of tln^ honeycomb. At 
least this is true of the eneinit-s of the wax 
coeeids. 

The exi.stence of Cera.se has been 
ly indicati'd by workers on leprosy. With 
Chaulrnoogra oil injections serum lipase in- 
erc'ases and this has Ixh n a.ssunuxl to hydro- 
lyse the waxy Ii|)oid enveh)pt‘ of the lepro.sy 
germ. Enzymes are vt*ry .specific. The in- 
creased lipase activity is du(‘ to the injection 
of oil and can bc‘ brought about by injecting 
a!)y oil, h(^ it Chaulrnoogra or any oilier, eilluT 
in normal subjects or in lepro.sy jiatients. In- 
cnxised lipa.st‘ activity, contrary to .such a.s- 
sumption.s, is not indicative of any proper 
progenesis of the disease. 

Biochemical Laboratory, 

Research I nst i tute, 

O.smania LTniversity, S. Mahiuhassan. 

Hyd(‘rabad (On.), 

April 4, 1947. 


1. Sulc, K., Xf/L in'.sy. 1011, 99, lH:b2. — , 

Sitzff. /fo/irn. (t'rx. JVixs. lOlO. 3. lUu'hncr, P., 

Arc/t. f. /‘a*/., 11)12,26. *1. Muhdihu.'^san, .S., Xafutc^ 

19.10, 158, 58. r>. — . /Vv,. /W. AtJ.S.i.. B, 19.17, 25, 
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THE OCCURRENCE OF TERMITES AT 
KRUSADAI ISLAND 

Duuincj a brief stay at th(‘ Biologic-al Station at 
Kru.sadai Island in the Culf of Mannar, the 
author noti<*ed termite tunnels along tlu^ wood- 
work of the windows in tlu‘ laboratory and 
eollected a numlxn' of workt^s. However, 
during the f(;w niglits six.mt th(‘r(\ no alate 
forms were obtained, l)ul a ftw of lht‘se which 
had fallen })rcvi()usly (probably the day be- 
fore) into a glass container, were prescx'ved. 
Dr. Gardner, I'oia'st Kntomoloipst, Oehra Dun, 
has kindly identilhxi tlicm to Ixdong to Coygo- 
icrvics ccyJotiicus Holmgren, fi’hc material of 
the tunnel apj>ear(xl fi’om a microscopic exami- 
nation as w(dl as by rough chemical tests, to 
, consist of a fairly large pcaxxaitage of organic 
material, the rest being (-hiefly of calcareous 
matter belonging to the Jag<x)n deposits of the 
coral island. A cursory examination of the 
surroundings did ntd reveal any other indica- 
tions of the termite nest. Nevertheless the 
occurrenee of the termites arguing tlu* presence 
of the nest on the island is of con.siderablc 
interest beeau.se of the isolation tlu* island. 
As Dr. Gardner observes, it is possible that 
honeymoon couples may have been borne thi- 
ther across the arm of the sea from the Paml)an 
mainland by wind currcaits; nevertheless, their 
having tended to their first brood, without 
ready-made workers in siiti, on the i.sland, is 
a feature of interest. As those who have been 
visiting the iiiland from time to time would 
have noticed, the fiora and fauna (especially 
of the insects) are being added to at a rate 
which well merits investigation. Further, the 
invasion, if not deliberate introduction, of in- 
sects which c^n keep the termites in check 
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must interest the officers in charj^e of the Bio- 
lo^^ical Station, besides aifording scope for 
experimental studies in control of this pest. 
University Zo()lo|^y Laboratory, 

Triplicane, Madras, C. P. Gnanamuthu. 

April 25, 1947. 


EFFECT OF DIFFERENT GASES ON 
PROTOZOAL ACTIVITY AND PURIFI- 
CATION OF SEWAGE 

For.L(wiNC the dc‘velopment of the Activated 
Sludge Process by Fowler and his associates, 
there was considerable amount of controversy 
rejLjardin/t the actual mechanism of puriheation. 
Fowler and his associates emphasised the im- 
portance of intensive aeration, but other work- 
ers laid stress on mt'chanical agitation. Some 
methods of puri(ication have also been deve- 
loped on the latter pihnciple though they do 
not altogether (‘xclude the presence of air. 
The importance of air was hnally recognised, 
and during recent years, the role of protozoa 
as the organisms mainly responsible for the 
puriheation is iinding general acceptance. 

While investigating the role of dilferent spe- 
cies of protozoa in sewage purification, ’ some 
interesting observations on the elTect of dilTer- 


with H.,S, laboratory gas, N., and Co.>, the clari- 
lication of sewage was adversely affected. These 
gases being highly injurious to the life and 
activity of the protozoa, the organisms became 
inactive and died. The death of the protozoa 
caused a steady increase in the organic matter 
content (he., the permanganate-reducing capa- 
city) of the supernatants as determined after 
removal of the gases ; this was confirmed by 
the experiments carried out without the addi- 
tion of the protozoan inoculum to the sewage. 

The observations made six hours after treat- 
ment with the gases on the protozoa, and 
oxidation changes in the sewage samples are 
given in Table I. 

Considerable amount of attention has been 
devoted to the study of the different methods 
of ai)plying air to .sewage, the aerating value 
of various gases and the relative importance 
of oxygen and stirring. The air which is 
blown into the activated sludge tank has been 
generally considci'ed to (a) keep the sludge in 
suspension, (b) maintain aerobic conditions, 
and (c) stir u^d the mixture, bringing fresh 
liquor into contact with the sludge. It has not 
been po.ssible to say which of these factox's 
determines the critical air requirem,ent. In the 


Table I 

Effect of different gases on protozoal activity and oxidation changes in sewage 
(Re.sults of cht'mical analysis expressed as parts per 100,000) 


(ihours after treatment with the gases 


Sewsge suspensions* rontaining Micr<iS(Mipical 

the proto/.oa (A>/V/y/u sp,) i oliscrvatUmH 

tn*:Uetl wiih ! <}n tiu; condition 

I of tlu‘ (trotozoa 


<,)uality of the supernatants 


Apiiear.iuee 


0.xygen al)sorl)e:l fiaan 
pota.sxiuin pta’manganale in 
mitts. 4 hrs. 


Nitrite 

(N) 


1. Air 

2. Oxygen 

3. Carbon dioxide 

4. Nitrogen 

5. 'I'he Iab<irat<uy gas 

6. Hydrogen sulphide 


; Kxinunt'ly active 

1 1 

(dear 

0-64 

L52 

Turlnd 

()-56 

L52 

Inactive or dead 

: 1-76 

3 •40 


Veiy lurbi<l 

2*68 

4-32 


3 '52 

5 '50 

” 

Extremely ,, 

.. „.»»»» 

i 

Hi » 

i 


The composition of sewage in each ca.se at the start of the expgriment was as follows: - 
Oxygen absorbed from potassium permanganate in 3 niimilcs L96 (as parts per 100,000) 

,, 4 hour.s 3-28 ( „ „ ) 


Nitrite (N) 

■“^Thc figures for oxygen absorption in tlxis case 

ent gases on the protozoal activity and attend- 
ant changes in the medium were made. The 
results of one set of experiments with Epistylis 
sp. (one of the most important forms of proto- 
zoa in sewage purification) are briefly describ- 
ed below. 

Each of a number of conical flasks (250 c.c.) 
containing 150 c.c. of heat-sterilised sewage 
was inoculated with 15 c.c. of a fx'csh culture 
of the protozoa, washed in ammonia-free distil- 
led water. Nearly equal volumes of air, 0.», Co.> 
N.„ the laboratory gas (mixture of kerosene 
gas and producer gas) and H.,S, were bubbled 
through the suspensions in the flasks by adjust- 
ing the size and number (per second) of the gas 
bubbles. The progress of puriheation of the 
samples was studied by examining at intervals 
the condition of the protozoa and the sludges 
as also the quality of the supernatants. 

Even during the first two hours of treatment 


Nil. 

were by far the highest. 

light of our ob.servations it appears that the 
more important function of aeration is the sup- 
ply of oxygen for the aerobic organisms which 
bring about the puriheation of sewage. 

The authors thank Dr. G. J. Fowler for his 
valuable critici.sm. 

Dept, of Biocliemistry, S. C. Pit.lai. 

Indian In.stitute of Science, M. 1. Gurbaxani. 
Bangalore, V. Subrahmanyan. 

March 27, 1947. 
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1942, 11, 437. 3. — , AUd. Oaz., 1942, 77, 118. 

4. Pillai, S. C. and Subrahm.uiyan, V-, Nature^ 1942, 
150, 525. 5. — . Sd. afid Cult., 1913, 8, 376. 6. — , 

Nature, 1944, 154, 179. 7. — , Sd. and Cult., 1945, 11, 

75. 8. — , 1916, 11, 392. 9. Pillai, S. C., 

Gurbaxani, M. I. and Subrahmanyan. V. 67^rr. .SVA, 1946, 
15,350. 10. Martin. A. J. ‘The Activated Sludge 
ProcesF, Macdonald and, Evans, 1927, pp. 144-148. 
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CHROMOSOME STUDIES IN THE 


GENUS IPOMAEA 

The genus Ipomcea includes several economic 
plants and many garden favourites. King and 
Bamford (1927) have published a list of chro- 
mosome numbers of several species in this 
genus. This list does not include some species 
of Ipomcea, for example, I. pulchella Roth., 
I. carnea Jacq., I. reptans Poir. Kano (1929) 
has reported the haploid number of J. batatas 
Lamk. as 42 and King and Bamford, however, 
estimate the diploid number to be 90, 

Both mitosis and meiosis were studied. 
Roots were obtained from the cuttings. All the 
materials were fixed .in CrAF and stained by 
iron-alum-hsematoxylin. As the Figs. 1-3 show, 
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In meiosis, stages from diplotene to anaphase 
were available for study. Fifteen bivalents 
were formed in both I, carnea and I. pulchella. 
The diplotene bivalents showed both terminai 
and interstitial chiasmata. In 1. carnea, secon- 
dary association among the bivalents was 
noticed in majority of plates. The haploid 
number of I. batatas was found to be 45 
(Plate I). 

The plants under study showed some abnor- 
mal features. 'Syndiploid’ cells or two- to 
thres-nucleate p.m.c. were observed in I. car- 
nea and I. pulchella. 'Syndiploidy' has been 
previously reported by several workers in 
Lactuca (Gates and Rees, 1921), Prunus 
(Darlington, 1928), Brassica (Karpechenko, 
1927). Darlington (1937) considers this phe- 
nomenon as a racial or genetic character. 

I wish to thank late Dr. V. K. Badami, ph.D. 
(Cantab.), for initiating the work, and Mr. S. 
Sampath for bringing it to completion. 

College of Agricultural Research, 

Benares Hindu University, 

Benares, N. Satyanarayana Rao. 

March 21, 1947. 


Fit-1- Fi^-2. 




Fife. 3 

Mitotic metaphase plates 1. /. carnea. 2// = 30 2, I. 
reptans.. 2// =30. 3. I. ptdchella. 2// =30 

I. carnea, I. pulchella, I. reptans have 2n^ 30. 
The diploid number of 1. batatas is 90. In 
I. batatas somatic pairing was found among 
the chromosomes in pairs in majority of 
plates. 



Plate I.—Meiotic II metaphase in /. batatas* w= 45 


1. Darlington, C. D , /. Gmct., 1928. 19, 213-56- 
2. — , Recent Adi'anccs in Cytology, 1937 (2ncl Ed.), 
London. 3. Gates, R. R., and •Rees, E. M., Ann. Boi., 
1921, 35,’ 3C5-98. 4. Karpechenko, G. D., Bull. App. 
Bot., 1927, 17, 305-410. 5. Kano, i:.,Pro, Crop. Set. 

Soc. Japan, 1929,4, 15-21. 6. Kifip, J. R. and Bamford, 
R. C., Jour. Hered., 1927, 28, 279-92. 


STUDIES IN VITRO OF SOME 

SULPHANILAMIDE DERIVATIVES 

Trefouel et aU observed that N‘^-sulphanil- 
amide acetic acid is a good bacteriostat in vitro. 
In view of this Bami, Iyer, and Guha--'> syn- 
thesised a number of aliphatic esters and acids 
substituted at N‘^-position of sulphanilamide as 
well as certain alkylene bis-sulphanilamide and 
their N^- and N‘i-substituted derivatives. 

The bacteriostatic activity of some of these 
compounds was determined both by the 
Oxford cup method with staphylococcus aureus 
and by the turbidimetric method with both 
saphylococcus aureus and streptococcus hemo- 
lyticus. 

All the compounds mentioned in the table 
were soluble in water and had a maximum pH 
of about 8. 

Compounds No. 13 and 14 are a few of the 
antimalarial drugs of the sulphanilamide-bi- 
guanide type while compound No. 15 is a salt 
of ^Paludrine.<> 

The table shows that in general the com- 
pounds are equally effective against both types 
of organisms. Compounds No. 1, 11 and 14 
however, inhibit streptococcus hemolyticus at 
a concentration much less than is required for 
staphylococcus aureus. 

Our thanks are due to Prof. P, C. Guha, Dr. 
K. P. Menon^ for their kind interest and help 
during the course of this investigation. 
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Bacteriostatic activities of some sulphanilamide derivatives 


Compound 


1. Ethylene-bis-N^ — sulphanilamide" 

2. Methyl ene-bis~N ^—sulphanilamide^ 

3. Trimethylene-bis-N^ — sulphanilamide^ 

4. Ethyl ene-bis-N‘^ — (N^ heptyl-sulphanilamide)^ 

6. Ethylene-bis-N^— (N’- acetyl-sulphanilamide)^ 

6. N^-Sulphanilamido-acetic ester ^ 

7. N^-Sulphanilamido-acetic acid ^ 

8. N'*-Sulphanilamido-propionic ester 

9. N^-Sulphanilamido-butyric ester. ^ 

10* N‘^-Sulphanilamido-malonic ester ^ 

11. N^-Sulphanilamido-pheOyl acetic ester^ 

12. N^-Sulphanilamido -phenyl acetic acid^ 

13. N^-p-chloroph enyl-JN ^-p-sulphonamido-phenyl t 


Maximum dilution which is active 
against 


JN -“-bulphanuamiclo -phenyl acetic acid^ 

Ni-p-chloroph enyl-JN ^-p-sulphonamido-phenyl biguanide hydrochloride! 
N ^-p— chi o ro ph eny 1 — N ^ -p~ ph eny 1 s ul ph onami do— 2- thi a zol e-bigu ani d e 
hydrochloride 

N^-p-chlorophneyl-N^-isopropyl-biguanide acetate (Paludrine)® 


Staphylococcus 

aureus 

i Strepto 

1 hemolyticus 

1*1000 

1*5000 

1 *2000 

1*2000 

1*1000 

1*1000 

1*1000 

1*1000 

1*1000 

1*1000 

1*1000 

1-1000 

1*2000 

1-2000 

1*10000 

1*1000 

1*1000 ' 

1-1000 

1*1000 

1-lOGO 

1*1000 

1-5000 

1*1000 

1*1000 

1*10C0 

1-1000 

1*1000 

1-5000 

1*1000 

1*1000 


Pharmacology Section, 
Indian Institute of Science, 
Bangalore, 

April 19, 1947. 


S. Natarajan. 
H. L. Bami. 


1. Trefoil el et ah, Ann. Inst, Pasteur, 1937, 58, 30. 
2. Bami, H. L., Iyer, B. H., Guha, P. G., Science csna 
Culture, 1945, 11 , 269. 3. — , /<5zV., 1946, 12, 154. 

4. Ibid., 1946, 12, 152. 5. Ibid. 1946, 12, 
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ENDOPOLYPLOIDY IN YEASTS 

if 

Are fermenting cells comparable to actively 
secreting glandular cells ? As far back as 1910, 
Wager and Peniston^ suggested such a compa- 
rison. And yet, the importance of the above 
suggestion does not appear to have been real- 
ized by later workers. Anyone conversant with 
the cytology of glandular secretion (Bowen-) 
would be aware that secretory cells take their 
origin from embryonic replacement cells. 
Gland cells themselves fall into two distinct 
categories. In the “holocrine” type, the cells 
die after a single secretory cycle, while in the 
“merocrine” type, they pass through several 
secretory cycles before death supervenes. It 
has been known for the past one decade that 
merocrine cells show various degrees of endo- 
polyploidy (White^). Some of the remarkable 
advances in our knowledge of the genetics of 
Drosophila' are based on the study of polytene 
chromosomes in the endopolyploid nuclei of the 
salivary gland cells. Resting nuclei of gland 
cells may or may not show polytene chromo- 
somes. In faot, in many cases their endopoly- 
ploid constitution could only be inferred. Can- 
cer cells possess an inherent impulse for rapid 
multiplication, and it appears that polytene 
chromosomes could be observed during stages 
of division (Biesele^). Gland cells show only 
occasional metaphases and the earlier contro- 
versy regarding the behaviour of the nucleus 
in gland cells (Kater^) is reminiscent of a 
similar state of affairs in yeasts (Nagel, ^ Linde- 
gren'^). To investigate the question whether 
the failure of gland cells to divide mitotically 
is the result of their highly endopolyploid con- 
stitution Brues and Marble^ and Biesele^ stu- 


died the cytology of regenerating livers. This 
was under the belief that partial removal should 
accelerate mitotic division and bring to light 
the chromosomes and thus afford evidence re- 
garding the constitution of the nuclei of glan- 
dular cells. 

If fermenting yeast cells are endopolyploid, 
then it should be possible to demonstrate the 
same by experiments planned on similar lines. 
Just as surgical removal accelerates mitotic 
division in the liver, replacement of the spent 
wort with fresh medium in fermenting cultures 
produces the same effect. 

Therefore, tubes of- wort were inoculated with 
the brewery strain Sc. 9 and after the lapse of 
five days the spent medium was poured out 
and replaced with the same quantity of fresh 
medium. The contents of the tubes were cen-- 
trifuged and smeared at five-minute intervals 
commencing from 40 minutes after the addition 
of fresh medium. The descriptions are based 
on Feulgen preparations.^ 

The mitotic cycle during the aerobic phase 
has already been described for this stram.ioai 
Fig. 1 shows the early metaphase showing the 









two chromosomes, the centriol^ 
centrospheres and the developmg spindle. In 
Fig. 2 is shown the anaphase. 




An examination of the preparations of fer- 
menting cells induced to multiply by addition 
of fresh medium shows dying cells as well as 
healthy ones. In healthy cells vtirious divi- 
sion pictures are present. There are rare 
clusters of cells showing the t.y})ic'al stages seen 
in the aerobic phase. The majority show vary- 
ing degrees of polyploidy. In Figs. 2 and 3 
two such cells showing diiTerent numbers of 
chromosomes in the cytoplasm are illustrated. 
The stages of division of such cells are irregu- 
lar. Often they arc abortive. Regular meta- 
and anaphase stage.s are rare and the chromo- 
somes generally do not get segregated during 
division into equal .complements. The bud 
often gets only a much smaller number. There 
is also a fair percentage of cells showing amito- 
sis-like figures. These are probably the highly 
endopolyploid cells whose nuclei arc unable to 
resolve themselves completely into their com- 
ponent chromosomes in spite of the very 
favourable environmental conditions. The sti- 
mulus afforded by the nutriment and the avail- 
ability of dissolved oxygen loads to abortive 
attempts at division as evidenced by the 
amitosis-like figures observed. 

By their multiplication the embryonic cells 
in glands replace those that die after a varying 
number of secretory cycles. It appears likely 
that a similar state of affairs occurs in fer- 
menting cultures also, where a small percen- 
tage seem to retain their power of normal 
vegetative rcpi*oduction (Slator^-). The pro- 
ducts of division of fermenting cells have vo 
gen^tical future at all unless of course a small 
percentage go through a series of reduction 
divisions as in the multiple complex cells of 
Culex (GrelF'O. 

Two workers from the same laboratory havt 
recently' presented differing interpretations of 
the structure of the yeast cell (Nagel/^ Linde- 
gren'^). While Miss Nagel has found it neces- 
sary to coin new terms to denote the various 
structures in the yeast cell, Lindegren seems 
to have changed his previous opinion and 
basing his conclusions on the casual suggestion 
of Rafalkoi'^ now believes that yeasts have 
conventional Feulgeu positive chromosomevS. 
He has yet to prove that the homologies of the 
structures seen by him are identical with those 
observed by Rafalko. 

In view of the varying behaviour of the 
nuclei during aerobic growth and fermentation, 
it is not surprising that there is such a re- 
markable diversity of opinion. In fact one has 
to es^ect it. It would be evident that the 
differing interpretations are not due to the 
technique of fixation and staining as assumed 
by Nagel but in the handling of material for 
cytological investigations. The cytological be- 
haviour of glandular cells in animals are inter- 
preted in terms of changes from normal in 
response to specialization and no generaliza- 
tion is attempted based on results on glandular 
cells alone. Yet, generalizations on the nuclear 
behaviour in yeasts appear to be based on the 
tacit assumption that there is no difference 
between a growing culture and a fermenting 
one. The fact that the yeast is versatile and 
possesses oxidative and fermentative abilities 
was forgotten. That the cytology of a dividing 
cell is entirely different from that of a cell in 
active secretion was ignored. The tremendous 
importance of the above distinction can be 
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imagined wiieti it is realized that an actively 
growing culture would bt come a Ra'menting 
one, wiaai tluna* is not enough dissolved oxy- 
gen in the nu‘diuin for r(‘spi!’ation. Once this 
simi)le distinction is made, it would be evident 
that tlu' cytology of yeasts is in no way differ- 
ent from that of higher organisms. 

I am v(M'y grateful to Sir J. C, Cihosh for his 
active inter{*st aiul (meouragtantmt and to the 
Council of tht‘ National Inslilutt* of Sciences 
(India) for the award of an Imperial Chemical 
Induslric‘s Kest^arch Fellowship. 

Dept, of Gein ral C'hiauislry. 

Indian InstituU‘ of Scdtaiee, 

Bangalore. (S. India), M. K. StmuAM aniam. 
April If). 1947. 
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AN UNUSUALLY EFFECTIVE CONTROL 
OF A PEST BY A PARASITE 

Thk two species of Kpilavttna b<adfc\s, EpUaclnia 
doch’castipnm Mills, and K. vigititiortoptmctatld 
Fab., an‘ serious pests of the Ininjal plant in 
the. Uniti'd Provinces as also in other parts of 
India. For stwt'ral y<‘ars |>ast, the seasonal 
incidence of these two ihshIs has been under 
routiru^ observation at Cawnpore, but no sud- 
den changes in their population, as a result of 
attack by natural emtanies, had betm noticed. 
Early in September 1940, however, a heavy 
parusitisation of the* F/pilaehna grubs by Pieii- 
rotropis sp.^** (EuUiphidtje-^ChakMtMea) was ob- 
served in a hrinjal field, about half an acre in 
area at Cawnpore. During the second, third 
and fourth we(‘ks of September, large numbers 
of the adult parasites emcn’gt'd from about 300 
Epilachna grubs kept in the laboratory for 
rearing. Simultaneous ob.servations in the field 
showed that towards the of the month, 
practically every grub had he.vn para.siti.sed and 
the pest brought under complete control This 
quick work by Pleuroiroph sp. against its Epi- 
lachna hosts is worthy of record. During the 
period of the field observation#; the average 
maximum and minimum temperatures were 
92*7'’ F. and 77*9“ P. respectively and the ave- 
rage relative humidity 84-7 per cent. 

The genm Pleurotropis has over two dozen 
species distributed in nearly all parts of the 
world. The three identified species so far 
known in India, viz., P. detriment o$us Gahan, 
P. epilachncE Rohwer and P. foveolatus Craw- 
ford^, as also some unidentified species, were 
all reported from Bangalore, Coimbatore or 
Cochin (South India). The occurrence of a 
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sp. cies of Plcnriit rojyiH at Cawnpore, thorefore, drawaJ ui’ acetylcholine, but does so on with- 
is tile lirst r. word for Noi'thern India. drawal of the contracture-producing substance. 

While* most of the (species of Plcurotropia Thus if the concentration of potassium in the 
liave been known to parasitise phytophagous saline is raised to a value just sulFicient to 

larva* of C’ohopit'ra, Lepidoptera, Diptera and cause a small contraction and acetylcholini' 

1 lynn'iioptera in various parts of the world added, then, instead of twitches a tonic con- 

several of tlu'in have been recorded also traction results. On withdrawal of acetyl- 

as secondary or hyp^'r and even tertiary para- choline the 'inuscle does not relax, but does so 
sites. ’ It apj-iears that at U*ast one species, on withdrawal of potassium (Fig. 1). 

P. parviPus Ferr., lias been succe.ssfully em- 
ployed in th,' biological control of pests — in 
Fiji against rviclici Paly and In 

New Cluinea against P, papnaim Csiki, both 
coconut lt*af miners (see Rev. A})}). ICiU., A, 

1<)4(). 28 (2), nu-f)! ; 28 (5), 230, and previous 
conneett'd refc‘r(*nci‘s) . 

In view of the fac't that the species of 
Plcurotropiy. have a wide I'ange of hosts and 
appi'ar to tlourish under fairly cold and humid I 
conditions, th, re is stniu* promise of their being 
useful against. KpilacluKi beetles, damaging i 
brinjal and oih.r cultivated plants in the hills 
of tiu* ITnited Provinc'(*s and otlu*r art'as. i 

Entoniolo.g'y St'ciion, K. .B, Lai,. 

Departnu'ut of Agricullurt*, K. M. Gupta. 

U.P., Ckiwnport*, 


K. I.h Lai,. 

K. M. Gupta. 
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I. Marii, M. S., ‘ ( ^atahiiMic ol hulian Insects,” Part 
23, c V/a/. /(/i v./ca, Itl.'iS, j). llO 2. Mueslaa'U, 

C. F. W., /’..V. /vgg ./■yvc. /.'a/A, l!i27, MS7, 31. 3. 

(lihuore, j. F., ,/. c.c//. AV//'., IQ.'td, 13,712. 4. I’ruthi, 
n. S, and Maid, M. S., /.A'. .!/;>( c//a;/ce;/.v />7///., 

1911), 30, 23. 

* \V(t are thaiildail (<> Mr, M. S, Maui, St. John's 
(’ollei'e, .Agra, for they,eui‘rie id(‘uti (ieation (»f this 
parasi te. 

THE MODE OF AC riON OF ACETYL* 
CHOLINE ON UNSTRIATED MUSCLE 

Si \( nd ’ has .sugg(‘stt‘d tiiat one* of ilie 
ways in wldcli drugs act is liy sensitising the 
mu.seh* to ions iu the solution, tin* mechan- 
ism of this .st'nsitisation being an increase in 
penneabiliiy. 2'his vii'w is supjxiried by the 
fai't, that .som(*tiin(‘s unstriaUjd muschg*’’’ and 
strial(‘d muscle, do not ri'lax on Uic with- 
drawal of flu* stimulant; the contraction, there- 
fon*, must Itave bet'n eausrd I)y some sub- 
staiu'e, other than the original stimulant.~ 

Aciiott of (icct ylvholinc. Aei'tyleholine pro- 
duces either t watches or tonic contraction in 
frog inu.*;ch‘. d\vitchi*s are produced by small 
con<‘entration.*: (I in 10*‘), or at higher tempe- 
ratures (30'* CM. Tonic contractions are pro- 
duced by large conct'utration.s or at lower tem- 
peratures. If acc*tylcholine produces twitches, 
then in the pn*.s<*iu‘e of subliminal concentra- 
tions of subslauct*s that usually produce tonic 
contraction, such as pota.ssium, nitrate, iodide, 
thiocyanate, it may produce tonic contraction. 

The abov(* tonic contraction may be clue 
either to acetylcholine or the contracture-pro- 
ducing substance, one making the muscle sensi- 
tive to the otlirr. Thait it can be due to acetyl- 
choline is showm by the fact that the mu.scle 
relaxes on wihdrawgd of the drug, though the 
relaxation may be slow showing that the other 
substance may also be involved. That it can 
be due to the other substance, is shown by the 
fact that the muscle docs not relax on with- 


Fig. 1. f'rog sloni'.u'h muscle, 

A. Contrat.’ticn with acetylcholine in saline. 

P». Sann^ in llu; pres(.‘n(‘(‘ of <Jxcess of pola, ssi uin 
{0*01()0()8 M) ; polassiiim added at X, aet'lylcliolino 
added rit M a.ii(l \vi di(lra,\vn a( /; no r(.‘la.xa1.i'()n. 

C. Potassium withdrawn at: .X ;• note; rcdaxtilion, 

AcUon of other aid) stance. a . — In Mytllus mus- 
cle, similar results are produced if it is im- 
inersed in a barium-rich solution Just insuni- 
cient to cause a contraction. Contraction will 
ru)w^ occur if adrenaline or acetyldioline arc 
addt'd, or if eleettric current is passed, or the 
muscle is given a sudden strc'tdi or relea.so ; 
this contractiott will subsidi* on withdrawal of 
barium. This shows that electric cunanit, drugs 
and sudden stretc'h or rt'U'ase produce some 
similar effect. Tliis (’fT(*ct is proliably res- 
ponsible for slow relaxation wlu*n the muscle 
is .stimulated by contracture-producing sub- 
.stances. 

The presence* of a substance 
around the muscle libres is not suilicient to 
produce excitation. According to current 
views, acetylcholine would produce depolar- 
isation of tiu* membrane and so increase the 
permeability. Tliis would result in cntraneei of 
potassium ions into the muscle flbr(*s, so that 
for excitation, movement of ions appears neces- 
sary, as (‘lectric current would also produce a 
movement of ions; this might produce an in- 
crease in the concentration of ions in an outer 
y.orie.-^ 

fNDUK.TIT SlNGIl. 

Mrs. Sunita Tnokrjit SiNcai. 
F by s i o log i ca I Labor ato r y , 

Dow Medical College, 

Karachi, 

April 26, 1947. 

I. .^ingh, 1., /. PhysloL, LKIH, 92, «2. 2. 

H)38, 94, I. 3. Pro,', /vd. A, ad. AV/., 1941, 195, 20, 
.1, //vV., 1945, 22, 02. 5. Bokliale, S. K.. and 

.Singh, 1., //^/VA. 1945, 21, 202. _ 0. laiiigley, J. N., /. 
P/iysloL^ 19I3j 47, 159. 7. Singh, 1., /Vw. /nd, Arad^ 

Sd., 1940,23, 5B. 
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Dating the Past: An Introduction to Geo- 
chronology. By Frederick E. Zeuner. (Me- 
thuen & Co., Ltd., London), 194(>. Pp. viii 1 

444. Pis. 24 and 103 diagrams. Price 30.s/i,. 

The term Geociironology was first applied to 
absolute dating in year.s, and the author has 
now extended its definition to include relative 
dating as well. It covers a wide field, and the 
very diverse methods of chronology developed 
by archaeologists, stratigraphic geologists, pake- 
tmtologists, palieobotanists and physicists have 
been welded togctlier into one connected theme. 
The book is based on courses of lectures 
organised by the author as Professoi* of En- 
vironmental. Archieology at the University of 
London, and the major portion of the book has 
been written with special regard to archteology. 
The author • pleads for a new orientation us tt) 
methods in arclueology and questions the prac- 
tice now in vogue, namely, that of u.sjng pakeo- 
lithic implements as zone- fossils. “This prac- 
tice”, he states, “may work well in many 
cases, but the successes are apt to obscure the 
fact that the cart is being put before tlu' 
horse, the precise geological age of th(‘ indus- 
tries being assumed as known (often on very 
flimsy or even incorrectly interpreted evi- 
dence), and this assumption being used to 
determine the age of the deposit containing 
the indu.stry”. The author, well known for his 
work on Pleistocene climatology, stresses the 
need for basing archaHilogical dating on clima- 
tic evidences. “I would suggest that the en- 
vironmental and pala'oclimatic aspects of 
archaeological stratigraphy should be granted 
greater prominence during the excavation. 
Much has been done in this respect in recent 
years, but more remains to be done, especially 
under the supervision of workers trained in 
this particular line of work.’’ 

In Part I of the book, the author gives a 
comprehensive account of tree-ring analysis 
which has been successfully applied to the dat- 
ing of pre-hLstoric sites in America. Summaris- 
ing the results so far obtained, the author states, 
“In spite of the limited applicability of tree- 
ring counting to archaeological dating a reliable 
calendar has been established for the dwelling 
sites and cultural phases of the south-western 
United States, covering 1,500 years. This is a 
spectacular success indeed”. 

Part II deals with the technique and results 
of varve-analysis as developed in Sweden by 
Baron Gerard de Geer and his school. This 
represents the first method in the absolute 
chronology of dating in years. Prof. Zeuner 
thinks that the results are reliable within cer- 
tain limits, and is sceptical regarding the ap- 
plication of the method in long-distance corre- 
lation. A long chapter is devoted to the 
micro-palaeobotanical method of pollen analy- 
sis, a technique which in recent ^ years has 
yielded valuable results and established itself 
as a reliable method of dating sediments appa- 
rently regarded as unfossiliferous,. 


Bari III disfu.sscs tlH‘ climatic chronology of 
th(‘ Bh istoctan*, tht‘ (‘vidcru'c for winch is most- 
ly paknobofanical. 'Plu' chapiter is a .summary 
of the autluir’.s work on the idimatic phases 
of the lee-age. Other intts'estiug topics in- 
cluded are : tlu^ Astronomical tiu'ory of th<‘ Ice 
Age and tht‘ chronology of early man and his 
cultures. 

Bart IV is a (U*taik‘d account of the paheouto- 
Ujgical and I’adio-acdive nudhods of dating the 
rocks of the isarth’s c'rust. 1'here is also an 
intc'iH'sting chaptis* on llu* tiuH'-factor in (‘vo- 
lution an(i one note*?; tlu* aii.scmci* of any refer- 
ence diastrophism as a com|)(*Uing factor in 
organic evolution. 

Tlu‘ book is a thorough and niastmdy ai'count 
of a highly involved suhjt‘ct hrisllin)’ with 
api)ar(*nt anomalit's and diltlcultit's of inter- 
pretation. 'riu' auUujr lias made* an cxliaustive 
.search of Iit(‘ratur(‘ (as many as (>5(1 n‘ft‘n‘nct\s 
arc cited in thi^ hibliographitss ) and this f(ia- 
tun* makes it valuable as a source-book. 
Arclueology (particularly in India) has too 
long he(m in th(‘ hands of workers ignorant 
of grological nu'lhods and conct‘pls, anti 
th(‘ {)r(‘.s(‘nl book dennonstraUss that the 
chief held of application of geological chrono- 
logy i.s pre-historic arclueology and human 
paleontology. ‘Dating the past’ has b(*en a 
long neglected l)ranch of gtmlogical sciemee in 
India, and only reccmtly has a full appreciation 
of its irnportanee as a fundamental research 
which mu.st pr(H‘ed(‘ all economic* asptvts of 
geology been reali.sed. 

S. R. N. Hmk 

A First Course in Mathematical Statistics. By 
C. E. W‘(*atlu*rburn, m.a., ishc., Froftsssor of 
Mathemati(‘s in tlu^ Univ(*rsity of Wtsstern 
Australia. (Gumhridge* Univ(*rsity Bre.ss), 
194(1. Bp. XV I 271. Brice ihsh. net. 

The present trtsul in t(*xt-hook writing 
in stati.sties rtwesds two school.s : the tlrst 
school .shuns anything mathematical and gives 
the slutistieal tools as .so many magic formuke 
to be used in speed tUsl cases. This is perhaps 
necessary for the layman or for tho.se applied 
Statisticians who do not pos.se.s.s tlie rudiments of 
mathematics. The other school treats statistics 
as a branch of mathematics and leaves the 
physical background imtouclu‘d. Both schools 
Hufler from the dcvfect that none mends the 
practical recpiirements of the applied statisti- 
cians. In statistics, as in other applied .stdcmces, 
the knowledge of the tools arc* a.n much neces- 
sary as that of the ground on which they will 
be used. Nevertheless, the theory of tool- 
making as an abstract science is very useful to 
those engineers who want to use tools effici- 
ently in their jobs, so knowledge of the mathe- 
matical theory of statistics is useful to the 
statisticians who want to use statistics efficient- 
ly in their investigation. 

The object and scope of the book is clearly 
stated by the author in the preface in the fol- 
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Ic^vvint; litu‘. “'Tlif sulijcrl trc'aled in the fol- 
lovviiu’ l)ast. dt‘scril)a(l not, as statistical 

metliods but as staiistit'a! inathemalics or ihe 
Matiu'niath'dl Foundation oj ttir inUn'prciation 
of statistical- data." I>ut as this book is aimed 
tf) 1)0 a first ooui-st‘ in Mathomatical Statistics, 
the author (‘oniinos iiiinsihf to that portion of 
the subjo(‘t as is intolliLphlo to “the students 
with an avt'raiu* niatheinatical equipment in- 
cluding an ordinary knowled^i' of tlu' Integral 
Calculus.” 

The conttMit of the l)ook is hrietly given as 
follows. Tlu‘ first chapttM* gives the funda- 
mental idea of frecnu'ucy distriliutions and the 
concept of moments (including fn*st moment 
and variance*). 'Pliis is followed in the next 
chapter by tlu* fundam .'iitals of the theory of 
probability and probability distributions, ilere 
also are considert'd the impoi'tant theorems of 
Techy beclielT and IkM'nouUi and tlie concept t)f 
convergence in probability. 'The moment- 
gcsieratiug, functitms (characteristic function) 
and cumulative functions are also introduced 
here. Tin* tiiird chaptiM* deals with the irn- 
fjortant univariate distributions of Bernoulli, 
I'oisson and Causs-Laplace (normal). The next 
two chapitt'rs develop tlu* theory of Bivariate 
disti*i)>utions, tlieory of regression (linear ami 
cmrv.ii), normal ('(piations for fitting regi'(‘ssion 
lines, thetiry of <'orrelat ion, correlation ratio, 
inlra-class correlation, I'lc. The ick'a of sampl- 
ing and standard (M'rors of statistics in large 
sami)Ies arc* discussed in tlie iu‘xt two chapters 
(Cliapters VI Vfl). Before dealing witii the 
theory of small sampU‘s and the exact sampling 
distribution of stati.stics, tin* author deals with 
th<* gciu'ral problems of the* Ht‘ia and Camma 
distributions in detail in Chapter Vllh The 
lu'xl two chapt(.*rs d(*al with the small sampk* 
tlieory and tlu* us(‘s of the ‘C Z (or f') stat- 
istics. Th(‘ir distributions art* ctmsidered as 
the applications of tlu* Ht*la and Camma distri- 
Initions. In tlu* (‘hventh chapter the autlior 
consid. rs tlu* problems of Analysis of Variaiu'e 
and C’ovarianct* and consi(k‘rs tlu* randomised 
block and Btdin scpiart* arrangt*mt'nts, simple 
factorial arrangt‘m(*nt. ‘flu* tests of signilicanct* 
of cot‘flicit‘nt:; of t'ori'elat ion, coelVicient of re- 
grt‘Ssion, tlu* corrt*lation ratio, lini'arity of tlu* 
rt‘gr(‘s.sion lint*, < Ic., ari* also consid(*red. ’riie 
l)ook clost‘s with (!u* Xll ChapU'r when* prob- 
k*ms of tiistribut ion in moi’t* than two variates 
are (‘onsidt'red with problems of partial I'cgres- 
sion, multiple t'orrtdation, t'tc. 

I’lu* book is (}uitt‘ wt‘U written an<l is fairly 
comjilett* within the limits st‘t by tlu* author, 
'flu* },u)ok will lie useful to beginners as an 
introduction to tlu* matlit‘matics of .statistics, 
and may starve as a lu'lp-book to students ap- 
pearing in the dt*gre(‘ t*xamination in .statistics 
in an hulian University. '^Phe total omission of 
the I'mpirieal .system of curves such ^ as the 
Pearsonian system or the Kram-Charliar sys- 
tem is a deftu’t of the book winch the reviewer 
liopes will be remov(‘d in the next edition of 
the book. 'Phe elaborate exposition of the 
moments and eumulants loses much of its use- 
fulness dut* to this. 'Phe knowledge of these 
curves to the practical and theoretical statisti- 
cian is essential, and these could have found 
a place in tlie book without infringing on the 
mathematical limits set by the author. We end 


with an unimportant remark. Tn page 186, it 
is stated that the distribution of^— 

s 

was found by W. S. Gossot. But Mr. Gosset 
found the distribution of a statistic Z (which 
is A'' a. 1/, ) which is slightly ditTerent fi'om i. 
Tlu* t was introduced by Prof. Fisher. 

A. Bhattaciiahyya. 

Calculating Machines. B.y D. R. Hartrce. 

(C^ambridge University Press), 1947. Pp. 40. 

Price 2sh, 

This booklet is based on the inaugural lecture 
given by Prof. Hai’tree after Ills appointment 
as the Plumm.'r Professor of Mathematical 
Physics in the University of Cambridge, The 
author who had the privilege of handling and 
working with one of tlie modern calculating 
machines .set up at the Univer.sity of Pennsyl- 
vania, known as the ENIAC, gives in this little 
book a bi-ief, critical and autlioritative account 
of the dilfercnt types of calculating macliines 
and of the KNIAC in paidicular and points out 
th.ir limitations and prospc'ctive developments. 

Equipment for caiTying out nurnei'ical cal- 
culations can be divided into two main classes. 
They are distinguished by the terms ‘analogue’- 
and ‘digital’ machines. Analogue ones operate 
by translating numbers into physical quantities 
of which the numbers are measures and tinally 
measuring .some physical quantity to give the 
ixsult ; examples are the slide-rule, plani- 
meter, dilTerential analyser, etc. On the other 
hand, the digital machines handle numbers 
dii-ectly in digital form usually counting dis- 
ci’ete events of some kind ; examples are the 
ordinary Brunsviga and Miirchant calculating 
machines. After referring to the two types of 
m.achines described above and to tlie recent 
developments, the author jioints out that digi- 
tal machines which use the technique of (*]ec- 
tronic circuits hold out most iiromist* for the 
future because of their high spi'cd. 

The only calculating machine y(‘t completed 
and operating using electronic! circuits as the 
computing elements is thc! ENIAC (Electronic 
Numerical Inlc'grator and Calculator) dovclop- 
id and built by the Moore School of Engineer- 
ing at tlu* University of Ik*rmsylvania. It is 
essentially a miilti~rc,*gisU'r machine operating 
by c.'ounting electric'al piilsc*s by electronic 
c‘ounting cii’cuits and works direcdly in (.he 
scale* of ten to ten (Igure capacity. The main 
parts of the machine ai*e accumulators (regis- 
tcu’s), function tables, card reader, card punch- 
er and master-programmer. The master- 
programiner- is the most important part of the 
machine through which the repetition of a 
computing sequence and changes from one 
computing sequence to another are organised. 
The ENIAC comprises 18,01)0 valves and takes 
a power of 150 .kw while in operation. The 
ENIAC carries out an addition in a (Ifth of a 
millisecond and a multiplication in less than 
three milliseconds. It has a high-speed 
memory capacity of 20 numbers. This accord- 
ing to the author is the most severe limitation 
of the ENIAC. In spite of this fact, -the speed 
of operation of the ENIAC is of the order of 
a thousand times faster than anything else at 
present available. The power and speed of the 
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ENIAC could be judged from the fact that 
non-linear differential equations with two- 
point boundary conditions are successfully solv- 
ed in a few minutes. 

While pointing out that the use of a machine 
is no substitute for the thought of organising 
computations but only for the labour of carry- 
ing them out, the author emphasizes the im- 
portance of getting the “machine’s-eye-view” 
of the problem to be solved and of giving the 
machine appropriate instructions. Even if some 
of the organisation of the calculations is done 
by the machine, as is possible in future deve- 
lopments, the operator will still have to think 
out the sequence of operating instructions which 
will enable the machine to do this organisation. 
Discussing about prospective developments in 
the technique of calculating machines, the 
author says that machines having a high-speed 
memory capacity of over 1,000 figures and 
using much less equipment and power than the 
ENIAC are undsr development and when com- 
pleted they will certainly have considerable 
reactions not only on the strategy of large-scale 
numerical work but also on the formulation of 


some classes of problems in 
physics. 


mathematical 
R. S. K. 


Surveying-Theory and Practice. By John 
Clayton Tracy. (John Wiley & Sons, New 
York; Chapman & Hall, London), 1947. 
Pp. xxxiv + 1,279, illustrated. Price $7.50. 
This is a revised and greatly enlarged edition 
of the author’s pocket manual, Plane Surveying, 
first published in 1907. The book is divided 
into four main parts, namely. Field Work, 
Office Work, Surveying Instruments and Stand- 
and Surveys. Each part is again subdivided 
into several chapters, bearing on individual 
aspects of survey work. 

Every experienced Surveyor will heartily 
endorse the remarks of the author in the Pre- 
face to the book, viz., ''The theory of Survey- 
ing can be learned in College, but the art of 
Surveying can be acquired only by long expe- 
rience”. This exhaustive treatise will be very 
useful in assisting the Surveyor to gain such 
experience in the correct way. Examples of 
actual detailed surveys carried out in practice 
are given with exhaustive notes and clear 
explanations as to the various observations 
recorded in the Field Book. These impress the 
reader with the importance of giving attention 
even to the minutest details in order to make 
a good job of any survey work carried out in 
practice. 

The chapters on “Methods of Locating De- 
tails”, “Working up Field Notes Preparatory to 
Plotting”, “Finishing the Map”, “Aerial Photo- 
graphic Surveys”, etc., are some examples 
where details required, are elucidated in a sim- 
ple and clear way. In many instances, the 
author deals with different methods of conduct- 
ing any one particular kind of survey. This 
gives the student the necessary background to 
choose the appropriate method to be adopted 
in any particular situation. 

The treatise will be very useful as a text- 
book for students in learning Survey, no less 
than to practising Surveyors. The 23 tables 
given at the end of the book and those that 


1 ur ^ book are 

valuable ad.iuncts and enhance the value nf 
the volume as a book of reference 

K.' B. K. R. . 


The Chemistry of Acetylenic Compounds— 
Volume I The Acetylenic Alcohols. By 
A. W. Johnson. (Edward Arnold & Co 
London), 1946. Pp. xx + 394. 35/- net. ’ 


The present volume is a very welcome addi- 
hon to the literature in organic chemistry 
The subject-matter is divided into three parts 
according to the number of hydroxyl groups 
and acety enic bonds contained in the molecule 
Each of these parts has again been subdivided 
into eight sections thereby giving a connected 
collected account exhaustively reviewed un to 
September 1945. Tabulating of the known 

physical constants 
done^^^ properly and helpfully 

The chemistry of compounds containing ace- 
tylenic linkages has, until very recently, been 
considered to be only of academic interest. 
I he rapid development of the chemistry of 
polyenes has resulted in more attention being 
paid to acetylenic compounds. A number of 
improved preparatory methods for the hydro- 
carbons carbinols and glycols are now avall- 
able. A particularly active form of sodamide 
m liquid ammonia gives a distinct advantage 
over the old sodamide method since the sodio- 
compounds undergo smooth substitution re- 
actions. Large-scale production of carbinols 
and glycols can be effected by employing potas- 
sium hydroxide and calcium carbide. The 
isomerism of acetylenes into allenes and conju- 
gated dienes, and the anionotropic rearrange- 
ments of acetylenic carbinols derived from 
a/^-unsaturated carbonyl compounds are receiv- 
ing greater attention. Alkylation of phenols 
using acetylenic compounds has resulted in the 
fairly ready synthesis of compounds closely 
allied to natural products. Vitamin E ana- 
logues have been synthesised by the condensa- 
tion of alkylated hydro-quinones containing at 
least one free position in the nucleus with 
tertiary acetylenic carbinols. Divinylacetylenes 
have also been employed for the alkylation of 
phenols. The chlorination of the hydrocarbons 
carbinols and glycols have received attention' 
The chemistry of the rubenes and their ability 
to absorb oxygen on irradiation are topics of 
interest. ^ The application of the reactions of 
acetylenic carbinols to synthetic problems in 
the field of the sex hormones has proved to be 
of fundamental importance. An interesting 
synthesis of vitamin A methyl ether has been 
reported whereby the G'rignard derivative of 
ethmylcarbmol of 5-ionone is condensed with 
l-chloro-2-methyl-4-methoxy-2-butene and the 

resulting monoether of the acetylenic glycol 
partially reduced over a palladium catalyst. 
Rearrangement and dehydration in acetic acid 
in the presence of a trace of p-toluene sulpho- 
nic acid gave vitamin A methyl ether. 

The reviewer has read the book with inter- 
est and profit and feels sure that the volume is 
mdispensable to workers in the field as well 
as to those who wish to acquire a thorough 
knowledge of the subject K. N. M, 
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Introduction to Silicate Industries. By H. N. 

Bose. (Ceramic Publishing House, Church 

Road, Bhagalpur, India), • 1947. Pp. viii + 

84. Price Rs. 7-8-0. 

The author is already fairly well known for 
his works on Modern Pottery Manufacture, 
Pottery Management and other technical books. 
The book under review, as the title indicates, 
is a broad outline of major industries which 
utilise silica for their raw material. Thus 
the manufacture of glass, enamel, pottery, 
limes, cements and refractories are described 
in the present volume. Each chapter is logi- 
cally developed with a brief history, raw 
materials required, methods and machineries 
of production and properties of the products. 
The author has purposely avoided technical 
language and formulae in order that the book 
may be useful for the general reader. The 
volume is sure to be of interest for non-techni- 
cal industrialists, parliamentarians, civilians 
and general science students. The book is 
well printed and got up, but contains a number 
of printing errors which could have been avoid- 
ed. This may be rectified when the next edi- 
tion is issued. The inclusion of at least a 
subject index would have added to the useful- 
ness of the book. 

K. S. R. 

Rothamsted Experimental Station — Report for 

the War Years 1939-1945. 

An impressive document covering about 270 
pages represents the consolidated report of the 
work done at Rothamsted during the War years. 
The period has witnessed the Centenary Cele- 
brations (1943), expansion of buildings and 
activities and the inevitable change of person- 
nel. The retirement of Sir John Russell after 
over thirty years of meritorious service and 
succession by Dr. W. G. Ogg; the passing away 
of Messrs. D. W. Cutler and E. H. Richards, 
both of whom have left their marks on their 
respective branches ; the creation (or recon- 
stitution) of Crop Physiology, Plant Pathology 
and Plant Biochemistry are noteworthy events 
of the period. During the War, the Station 
also accommodated a number of other depart- 
ments from London and elsewhere, and' these, 
in turn, have left their mark on the work of 
the laboratories. 

The total number of publications dm'irig 
the period runs to some hundreds. Among 
the contributions, special mention may be made 
of the discovery of common-salt as a fertiliser 
for sugar-beet, the increased output of sugar 
being almost equivalent to the weight of salt 
applied ; the development of silico-phosphates 
as fertilisers ; the demonstration of the value 
of molybdenum as an important trace element; 
the study of mutants formed as the result of 
soil inoculation with soil bacteria ; the finding 
of 2 : 4 dichlorophenoxyacetic acid as a useful 
weed-killer ; extensive work on the nature and 
properties of plant viruses, their identity as 
nucleo-proteins, the development of serological 
methods for their detection and study of inter- 
relation between vectors and hosts ; the com- 
parative studies on pyrethrum extracts and 
DDT for plant protection influence of proto- 


zoa, by their selective feeding, on the soil 
bacteria ; effect of poison gases on crops, 
grains and other stored goods ; level of feed- 
ing dairy cows on milk production; the foul 
brood disease of bees which has been control- 
led ; and the experiments on deep (7-8") and 
shallow (3-4") ploughing which have not re- 
vealed much difference between the two except 
in the case of certain crops. Many of the 
findings are of practical value and mav soon 
lead to extensive application in different parts 
of the world. 

The results with composts and sewage slud- 
ges are rather disappointing. The observation 
that digested sludges form better manures than 
raw sludges may not be generally accepted. 
The advantages of composting refuse with acti- 
vated sludge was demonstrated in India several 
years ago. 

The publication is a remarkable document 
in that it shows no visible signs of the difficul- 
ties and privations of the War years. Some 
departments have no doubt spent a good deal 
of time on special War work, but even these 
are of ultimate scientific and practical value. 
Certain departments like Plant Pathology and 
Entomology seem to have carried on as in nor- 
mal times, while laboratories in distant parts 
of the world, which did not even see a black- 
out, were greatly affected by the war. This 
type of calm, detached and pei'sistent effort 
reflects much credit both on the station and its 
workers. 

.V. Subrahmanyan. 

Biochimica et Biophysica Acta (International 

Journal of Biochemistry and Biophysics), 

Vol. I. (Inter- Science Publishers Inc., -New 

^ York), 1947. Annual Subscription $ 9.00. 

The publication of international journals in 
every field of human endeavour is always to 
be warmly welcomed as one of the effective 
means for the promotion of international amity 
.and understanding. Pre-war Germany was the 
pioneer in organising international collabora- 
tion in the editing of science journal and the 
publication of the well-known series of “Hand 
Buchs”. The scene of such activity has now 
shifted to America which has emerged out of 
war with enhanced scientific prestige and mate- 
rial resources. 

The new Journal covering as it does both 
Biochemistry and Biophysics is more compre- 
hensive than its contemporaries which special- 
ise in either of the two. The first issue, how- 
ever, contains papers on Biochemistry only, 
and covers the fields of Enzymes, proteins and 
micro- chemical analysis. The papers are pre- 
sented either in English, French or German, 
each being followed by a summary in all three 
languages. 

The international representation on the Edi- 
torial Board of the Journal could be further 
reinforced by inviting members from Austrian, 
German, Asian and Australian countries also. 
We wish to extend a hearty welcome to the 
Journal and wish it a progressive and purpose- 
ful career. The publishers deserve to be con- 
gratulated on their enterprise. 

K. S. R. 
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SCIENTIFIC MAN-POWER COMMITTEE 

To ensure Uie proper development and util- 
isation of India’s scientilic man-power and re- 
sources the Government of India have set up 
a Scientific Man-Power Cominittee with the 
following’ terms of reference : — 

(1) To assess the requirements for ditterent 
grades of scientitic and technical man-power, 
taking a comprehensive view over a period of 
the next l.: n yeai’s, of the needs of Govermnent 
(civil and defence), of teaching and research, 
and of industry, agriculture, transport, medicint' 
and other fields dependent on the use of scien- 
tific and technical man-power. 

(:2) To make laicommendations regarding 
action to bc' taken during the next five years to 
meet these requirements, in particular with 
reference to : 

(a) the immediate improvement and expan- 

sion of facilities for scientific and tech- 
nical training in Indian universities 
and special institutions ; 

(b) training overseas in scientific and tech- 

nical subjects ; 

(c) the promotion and development of scien- 

tific and technical research ; 

(d) the utilisation of scientific and technical 

man-power ; and 

(c) the maintenance of a register of scienti- 
fic and technical personnel to facilitah* 
their utilisation to the best advantage. 

The future of industry and defence; ns well 
as the large number of development plans and 
projects which have been prepared or are under 
preparation depend upon the }.) roper and most 
elTectivo organisation and utilisation of Ihc 
scientilic man-power and resources availal)lc 
in India. The Scientific Man-Power Committee 
will survey the problem in all its asi^eets and 
recommend policies which should govern the 
use and development of the country’s scienti- 
fic man -power and resource's during the next 
ten years. 

Dr. RA.TENDRA PRASAD’S APPEAL ’PG 

SCIENTISTS 

The need on the part- of scientists lo apply 
themselves first to matters relating tlic welfare* 
of the common man was stressed by Dr. Rajen- 
dra Prasad, Food Mcmboi-, Government r)f 
India, when he addressed the members of tfie 
Indian Institute of Science, on the f)th May. 

The primary need of the common man as 
also of everybody was food, and as such, re- 
search institutes sucli as the Indian Institute 
of Science should first concern themselves with 
research in food production. It was no .good 
for- I’escarch workers concentrating themselvc.s 
in any work if it meant ignoring the needs of 
their villagers. Their work should have a 
bearing on the needs of the villagers and tliey 
sliould evolve formula* by which more and 
better food would be grown. 

INDIAN AGRICULTURAL RESEARCH 

INSTITUTE 

The following students of the Indian Agri- 
cultural Research Institute, New Delhi, have 


been awarded lla* Dijiloma of Ihc Instit.uU* 
( Assoc.I.A.R.I. ) aftt'i- comjiU'iion in wSt'ptcnd.x'r 
1046 of f.wo-year F\G. (''om-si* : 

Aijricullnrol Botann and Plasit Brevdiny 

(I) Nm*('ndralal Dhawan: “Inh'rspocific liy- 

bridi/.ation in Scsannnn L.” (2) S. La.sharat 

Ali Shall : “C’olchiciiu'-induccd jiolyploidy in 
differonl varic'tic's of c‘hillit*s iCaysicuui an- 
nuni)". (.'D V. Ramamurlliy : “IM. I. Stiuiies 
in the si‘(*d~c()al anatomy of Lrassica si)rci(*s.” 
“Pi. f I.-- Sludi<‘s on colchic-ine-indnc<‘(! poly- 
})loidy in some* Irnpc'ria) fhj.sa Ivpt's of Srsa- 
inutn nricntalc f.T (4) (dioudliry Molul. Sharif 
Sardar Khan: ‘Tnlliu'iu'c of late sowing*; of 
whc'at on yi(*Id and variation in plant charac- 
ters”. (f}) Yog{‘ndi‘a Mohan Li>adhvava : 
“Variability and lh<* rolo of natm-al .selection 
in wiK'at varietal mixtnrt‘s and hyhi'id g.c'iu'ra- 
tions”. (()) Shyain Narain Sliarma : “Effect 
of t.cm|)cral lire on llie di'velopment of u'heat 
.grain”. 

Ayricultnral Chcmislr]i and Sod Scioicr 

(7) Khubo Gianchand IVjwani : “Elfrcl of 
nitrogenous and phos])hafic lertilizer.*; on soil 
fcadilily and crop composition when U'gumes or 
either included in or ex(*ludi‘d from tin* rota- 
tion (a Lysimeter study)”. 

Kntoinoloyii 

(8) Parkash Lall Rengijcn : “Id. I. On the 

morphology of immalina* staijes of fruit-tlv 
Oacus cucurhita' C’o({. with short noft's on ib* 
biology.” “pt. IL- Our pr(‘S(*nf knowledgi* of 
th{* insect p<‘sts in India of tin* nnpojdant (‘di- 
bk* fruits of the family Rosaei'a*”. (<)) Abdul 
IVlaman: “Pt. 1. ’Piu* Surv<‘v of ni;;i(’t pests of 
dried fruits”. “fd. If. Piology of the saw- 
tootlu'd nuts bet tie Orjiddvph dnti nuo'cator F^’au- 
vel, with descri()tion and bionomics of one new 
spc*ci(*s of tlu* gi'inis Stai'ntiopodn", “Pt, HI. 
Thorougli iH'vii'w on tlu* work dont* on most 
important pi'sts of drit'il fruits, with a s(*p:irat(* 
chapt-.T on (*onirol measure's”. (10) Mopam- 
med Moh.sin : “Id, 1. Studies on tlu* rok* Of 
nutrition in tlu* longi'vity and ft'emuhlv of 
M fcrobrarou (jclcrtlsc Astoni., a larval parasite 
of potato tiilx'i* moth.” “Pt. If. A n'vii'w Of 
the work doiu* in the control of tlu* sugare.mu* 
moth borer, IHatrcva sarr/iaraHs Fab, by its (*gg 
parasite, "rrickoyramnia }ninu(nin Rik*y.” ' 

MucoUnm and Plant Patfiology 

(II) Hari Krishna Sak.st*na : “Studies in the 
physiology of IhiUago trdicl (Pevs.) Rostrup. 
causing loo.sc* smut of Avlu'at”. 

Sugarcane Brccilitui 

(12) Ohaidullah .Ian: “Id.* I. Sugansau 
lu'eedmg with spc'i'ial retVri'net* to the W'ork 
done in Coimbatore*”. “Pt. U. Some* studies 
on Ihi* inlluence of tlu' size* of tlu* sugarcane 
setts, location of node's and the de'plh of plant- 
ing on the gt'rrnination, tilk*ring and tinal stand 
of the crop”. (Ki) Oni Prakash Agarwal : 

'J’J'e aci.ivitii's relating to the production 

ot Co. canes with spe'cial re'fcre'nces to the 
biaodiug we)rk at C'e)irnbaior('”. “Pt. n.---Stu- 
dios on tlic (*/I(K*t of pc'riod factor on growth 
ol sugarcane”. 
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KlRS'r ANN l VMRSAKV ( )K TUK CxVX)\.OCxY 

DKI^AirnVlKN'r, PA'FNA univkhsity 

1’hc' First ;\iimvorsary of tho (U‘(>l()/.»y Do- 
partiVK'iit, Univrrsity was tU'U'bratod on 

tlu* 25111 April UMV in tlu' Univrrsiiy pn'inisos. 

In 11 k‘ prninis.ns of tin* ttnivaa'sity hi)>rary, a 
^.^(‘olni’iral rxhihiti«tn was lu'Ul illnslratinn 
tile Mini'ral Industry of tin* Froviiu'(s It con- 
tain<‘d most of tlw industrial iniiu'rals and 
prntiurl' of I’nhar. n.p., iron, (‘oal, (‘op}nM*, alii- 
ininiinn, corainu'.s, otMJU'nl, p,lar.s. 

'Th - funrtion in llu* (‘VtMiinu was pri^sidod 
()vi*r liy tlio Hon'bh* Arharya Hhadrinaih 
Vanna. * l\liuistt‘r for F.tliiration for Hihar. A 
})opulai h*('turo illustratt'd with maps and lan- 
t('rn slulos u as dolivinasl by W. I). Wtxsi, 
idr. rtor. flooior.y Survt‘y of India, on Bihar’s 
Minnral Wdsdtli and Indust i'i(*s. 

JOINd’ FXFKI)rrB)N 'ro 'PIIK ANTAHXn'lC 

Btsulinr. British Srinntists havo aoc*,'ptt‘d the 
^a-neral i'lan for tin* joint Norw('nian-Brilish“ 
Sw(‘dish Fxpodition t<» tin* Antaretie. 

Mr. 1 <■ F- Kir wan. l)\rertor of the Royal (h‘ 0 ~ 
jiraplinsd Sooi* ty in Boinlon. .said that though 
tin* Imlk of tin*’ work is to bt* doin' by 

N'orwt‘,‘'.ian:. booause the expedition was bein«‘ 
eoiulueted lunier the Norwegian Flau. it had 
bc'en ai'.re d that a Briton would In* Deputy 
Deader to M^ijor • ( h*neral Hjalnu'r Barsc'n, the 
Norwispan exploit r, who has he<*n lh(' main 
lUuu'i* iM arraiu'.inr, tins Joint Antarc'tie trip. 

“We havf* derided to ).dve hrianeial help to 
this joint expedition ami w(‘ exptwt hnancial 
hel'i) from the British Clovi'ninn'iit”, Mr. Kir- 
wan said. “'I’lns will mateh th<* lu'lp from the 
Norweman aiul Sw. dis.h (lov<‘rnin<*nls. for the 
I’Xpedition is to eost . I' 100, 000.’ 

Mr. Kirwan atldtsl that tan* of tin* two Cata- 
lina Ih nm boats whieli will he ust‘d h.v (leiu'ral 
lairseu will h < manned completely by Britisli 
personnel. 

GOVFHNMKN'P OVKBSKAS S(’BOBAHSHlPS 

One hundred and thirty^iax eamlidates have 
been seh‘eted fnr tin* C’enlral Gov(‘rnin<*nt’s 
Oversea.*. Seholar.ships this year, d’ln'se ineUuU* 
BO Hindus. :M Muslim, s. 2 Scheduled (kisttss. 
0 C'hristians, 1 Barsi and V Sikhs. 

'Phe total numlier of appUeations r(*i‘eived 
was 2.407 ami 202 wen* mt<‘rvlt‘W‘<‘d. Most of 
tlu* .su*ei‘t .‘;sfid eamlniat<‘s will e.o to U.S.A. or 
the U.K.. thounti a ft‘W will ^o to tlu* ('ontinenl 
and China as wt‘ll as the British noinnuon.s. 
Tlu* total of sulijeet.s for \vhit‘h candidates have 
been sc*h*cled is H3. 

(’OCONU'P HKSKAHC’H St'HFMF. ('KYBON 

Dr. d'. S. Hai’havan. ftirmevly Brufessor td* 
Botanv. Amiamalai University, has lu'cn ap- 
r)oinl(Hi Botanist tti llie Coeonut Re.-jcarch 
Scheme, (d*yIon. in place l>r. W.^ *V, D, 
Pieris. H.* has pul)lislu*d much work m cyto- 
logy and cytogenetics. H,(‘C(.*ntly lu* .synthesised 
a new sju'cies of St'samum by hydiridisation 
bc‘twaH‘n .Sd'sauaimi (iricritala amt S. prostrotuiH, 
the stenU* 'livbnd having been artirieujUy 
rendered fcs'tiU* through the induction of amphi- 
diploidy. In the hybrid has been incorporated 
the ptu’cnnial habit of the pro.stratuni parent. 
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INDIAN SCIFNTISTS dX) VISIT BRITAIN 

SiH SiiANTi SwARUP Bhatnaoau will loavc 
for the United Kingdom in the (ir.st week of 
July to attend the CX'nlenary celebrations of 
th(* Cdiemieal Socit'ty, London, and the Inter- 
national Congress of Pun* and Applied Che- 
mistry, London, to be held in Jul.y. Three 

otlu'r Indian scientists- Sir J. C. Ghosh, Sir 

C. V. ^^AMA.^’ and Sir K. S. Krishnan — are 
also expeeU'd to attend the Centenary cele- 
brations. 

Sir Shanli Swamp intends to visit Germany 
and Switzerland also. 

PLAN dX) CONSFRVF COAL RESOURCES 

With a view to drawing up a ten-.vear pro- 
gramnu^ for eonsei*vaiion of coal resources 
through scieutilic pi'oeess of coal stowing, the 
Governnuml of India in the Works, Mines and 
Powder Department, have deci(i(*d to appoint a 
Committ(‘e of Experts consi.sting of Mr. J. R, 
Harris, Coal (Ximmissiom*!*, Mr. Naiishcr Ali, 
Chairman, ('oal Ylines Stowing Board, one 
nomiiuH* of tlu* Railway Board having experi- 
ence in railway t.ransjiort problems, and the 
(Niief Inspecloi* of Miiu's. 

SOLAR ECIJPSE 

On 2(>th May H)*I7 scitmtists studied the total 
ei’Iip.se of tlu* sun at Bocaiuva in Brazil. Many 
other fioints on the sun’s path, close to this 
village, were chosen by various expeditions 
from all over the world. 

Various jirojects had been planned for this 
eclip.se including the testing of new, high- 
p()wer(*d iihot.ograplue in.slrumonls as well as 
scieutilic conlirmalion of (‘xi.stiug the.orie.s of 
light, magnetism, (‘olour and space. Einstein’s 
relativity tiusiry was studi(}d by several Cu'o- 
physicisls. Brazil’s National (Jbsmwatory wliich 
iiad also organi.sed an expedition in the ludd 
and anotlu*r in tlu* obsc'rviitory luuulrtsls of 
mil(‘S away from Rio de Jamnro, compar<*d ob- 
servations from tin* sun's path arul from a 
varying angle*. 

tnt(*r(‘sling re'sults an* (‘xp(‘et(‘d from these 
inv<*stigations. 

WORLD STAd'lSTK’AI. CONFER, ENC’K 

d'lu* Unihul State's liavt* invite*d (52 Gove'rn- 
me*nts to sesid de'le*gat(\s to the* International 
Statistical Institute*, and the 21 Amei’ic*an Re- 
pulilics to send de‘lt*gaU*s to the* first .se'.ssiem of 
the lnte*r-Anu'riean Statistical Institute*. , 

Tliese? organisations will meiet in Septeanber. 
’flu* World Slatistie'al Congr<*ss, whieb i.s Ix'ing 
eonvt'ned liy the U.N. Economic and Social 
Couiu'il, will also me'e't in Washington at the 
same time*. 

Tlu* InU'rnaliemal Staiistie*al Institute lias 
lu'ld bie'imial se'ssions for more tlian (>() years 
at the invitatifm of various Govc'rnme'nts. Pre- 
.'lidt'iit 'Pruman, as erhie'f (‘xe'cutive* of the ho.st 
nation, has aceepte'd the Honorary Chairman- 
shij) of this se'.ssion. 

COONOOR PASTEUR INSTITUTE 

Dr. N. Ve'e'raragliavan has bec'n appointexl to 
odleiale.' as Director of the Pasleuf InstitLile, 
C'oonoor, in [ilaec of Li. -Col. Ahuja who is 
transferred to Ka.sauli as Director of the Cen- 
tral Re.se'arcli Institute'. 
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INDIAN iNS'rri’UTK ON SCIKNCK 

IVlr. IVl. 'Phacker of Calcutta has been ap- 
pointed lliv- Mead of the Powa'i* KnMinee»‘in.4 
Depafi nu‘iil of the Indian Instil uU' of Sci^Mice. 

UNiVKMSITY OF MADRAS 

'Phe HeKist.rar invites applii'alions for tin' 
po:t of a Lecturer in Leathei* 'Pcchnoloj^y on 
Rs. 210- 15-300 pfa.s D.A.; and a Lecturer in 
Textik's on Its. 210-15-300 plus D.A., before tlu> 
251 li of June 1947. Further particulars (‘an be 
had from the R.e.eistrar. 

AQUARIUM FOR BOMBAY 

Mr. B. G. KIu‘r, P’romier of Bombay, laid the 
Foundation vSloni' of tlie “'Paraport'vala A(ina- 
rium" in Bombay on the 9th May. Mr. 1). I>. 
Vieaji O'araporcvala, after whom the A<iuarium 
is named, dtuiated a sum of Rs. 2,00,000 while' 
the Goveiamuml of Bombay has contributed 
Rs. 5,00,000 to meet the cost foi' tlu^ (‘onstimc- 
tion. 

PH ARMACFUTTCAL COld.FGF FOR 

BOM.BAY 

A sum of thriH' lakhs and oiu' thon.-iand 
rupees lias lieen donatt'd to tlu‘ Ahnu'daliad 
Education Society for starting a Fharmac'euti- 
cal in memory of tlie lat(‘ Sicrii L.m.uu- 

BirAi Motilai,. 

The Governing Body of tlu' Sociedy has 
decided to name' tlie Colle^'.e wliich will he tlu' 
first of its Ivind in Itombay Province' aft<‘i‘ 
vSsTir LAi-i.uimAi IVIotu.m,. 

RITODFuS SCMOLARSUIPS FOR INDIA 

Mr. Asim Kumar Datta of Btmpal and Mi’, 
Lovraj Kumar of the* United Proviiu’es weri' 
elected by tlit' Rhodes Trust(H‘s to tfu' two 
Rhodrs Scholarships tha.t were' allotU'd to India 
for till' Orst time' last year. Two more of these 
scholarships have' now been advertisc'd in Uie 
Press by the Si’lection Committet' for India, 
presided over by Sir Maurice Gwyer, Vic('- 
Chancellor of th(‘ University of Delhi. Tlu' 
scholarships tenable at ttu' University of 
Oxford, for two, or in certain ciremmstances 
tliree, years are of tlic' annual value of .C40() 
with, sulyject to certain conditions, a sup})le- 
rneritary allowance of UKK) per annum. 

DEVELOPMENT OF FISHERIES 

Dr, Rajendra Prasad, Food Member, Interim 
Government, laid the Foundation Stone this 
morning (13th May 1947) of the Hydro-Bio- 
logical Laboratories at “Fish-lands”, Chetput, 
Madras. 

A “Mermaid Fair” had been organised to 
demonstrate the importance of fish as food and 
the various experiments that were being car- 
ried on by the Fisheries Department. Seveiail 
stalls had been put up. Fish of various kinds 
found in the Province, and charts showing 
their food- value were also exhibited. 

THE INTERNATIONAL UNION OF 

BIOLOGICAL vSCIENCES 

The International Union of Biological Scien- 
ces (sec M. J. Sirks, University of Groningen) 


will hold its 9th Ai'scinblN- in Goptmhagen, on 
July 23. 1947. 'Piu‘ nnH'tinc, will lx* cliit'lly 

cont'crncd with cstnblisiiinj*. a progranmit' of 
work for llu' Union and ibs St'ctions for tiu' 
perioil l9-17-5(). I’iu' Union will l)c in a po!:i-- 
tloii to arranc.t’, in tIu' near future', for sjxu'Uil 
c()u(('rcnccs {rniiltiul /o ti'n hiriti'd sc'h’ntists) 
on rnm'hj subjects and Dr. Siii-;.'^; will wc'kxmit* 
suggc'stions fimm dc'k'galn;; and otlun* collca.mu's 
for sncli conf.ax'iH’t's. 

'PIIE FIF'Pli IN'PFRNA'PIONAL GRASSLAND 

(X)NGR ESS 

{ Sccrctariu G. K. Van Daak'n. Bilthovcii, N('th.) 

Th(‘ Fiftii Int('rnnlional Grar.sland Gongr(\s:; 
wiiicii will lx* iK'Id in tiu,' Nthlu'i’Iand;:, Jimi'- 
.July 1949, will lie concc'rnod (‘liii'lly witli gra.s.;- 
land pi'olik'm;-: of rep, ion;; with a li'inpt'raio cli- 
mate'. FiX(‘ursion;-: will hc' made' tiiroui'.h thi* 
variiHis pa.stnrc ly|x‘:; rcj)rc;;<‘nt d in tiic Nc'thci’- 
lands. 'Plu'iH' will Ix' live' .‘icction:: : (1) Soils, 

IVIanurin.c;: (2) Gt'notic;:, Mrccdinp,, S od prod.; 
(3) Grassland s.ociolop.y and ocolog.y, P»olanicaI 
analy.sc':: of jfu'a.r.sland ; (4 ) Malviu)'., manage- 

UH'ut. and ut ili;-:at ion of c.ra:;;iland, I'kirin oi*p,an- 
isation ((uo.stions; (:>) Foildcr v.alue;-; of pas- 
iun‘s. FoddeT c’on.s'crval i<m 


DEVELOPiVIEN'l’ OF kUNFILALS 

An administ !‘at iv(' organi;;at ion to standiird- 
is(' conditions of nhiu'i’al dt'vt'lopnn nt in India 
and also to e'Xt'rci.sc Gi'iiiral control ovi*r tlu' 
('xploitalion of tIu' (‘ouniry’:; mnu'ra! a;;::ets will 
.S(x>n Ik* .‘U't up l)y tlio Govorimu'iit «>f India. 

'Phis organisation, to lx* luiovsn as the Bureau 
of IVliiH'.s, will function untlt'r tlu* a-g.is of llu' 
IVk'mlK'r for Works, IVliiu'S and Power of Mu' 
Govcnmu'iit of India. 

'Plu' scopi' of thi:; c(‘ntral org.;uiisat ion will 
incliKk* powi'i’.*: to frame rnlc.s rcg.ardmg tlu' 
k'rms and ('onditions of loa;:e.s, tin* application 
of improved miniiu', nu'llKxl:: to ('n;;uri* con.ser- 
vation of miiu'ra! assi't;:, control over (‘xporls, 
coll ction and (’ompilation of :;lat i;;t tea! r«*lurns, 
(‘nconragt'uu'ni of tlu' domc.stic ntili.xation of 
or(‘s and mint'rals, and the jiro.'U'CUt ion of ri'- 
S('arch on mining and fiu'l, 

'Plu' Ck'utral ( Jov('rnm(*ni, it i;; g.ai}n*reti, 
hav(' (k'(*id('d to form this org.anisat ion with a 
vit'w to forniulating ;) policy of co-ordinated 
dev('lopnH'(ii, ('on.servation and cxm.solidat ion of 
India’s mineral wc'alth as w. 11 as to jirtwide 
an (‘IT(‘etiv(' chix'k to unrt'strich'd (‘Xploitation. 
This Hmx'au will not only furttu*r mim ral 
development within tlu' .sjjJu'i’e allotted, but 
will akso a.ssist Provincial and State Govern- 
ments in sucii sclu'nu's a:; ilu'y might .sponsor 
for tlie devedopment of their ininsral rtssources. 

A w('lI-organj.s(Kl lalioralory with the latest 
and.mo.st up-to-dalc' e(iuii>mt'nt will be attach- 
ed to this Bureau for fundauK'nlal and applied 
research in niineral develoj)nu'nt, etc., and 
other nece.ssary purposes. A dt'partment of 
Public RrJations unll form i)arl of this organ- 
isation, to acquaint tIu' gi'tieral public wnth 
the details of mineral re.s<'ar<*h un<k‘rtak('n by 
the Bureau. 
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TECHNICAL EDUCATION IN INDIA* 


'"PHE role of science in modern world is rather 
^ ccni fused. On tht' one hand, science has 
evolved alonuc* iiower, shininji^ malevoU'ntly in 
its crown, and, on tlu‘ olhei’, dialocli(*aIly t'tieugh, 
it has Krt'at and lasting achievements in the 
service of Iminanity and the* dcwelopmc'ut of 
the arts of pc^ace. For ('xatnple, in the last 
Great War science has been utilised to an 
extent wl\i(‘li sUippevs human imaidnation in 
perfecting tlu* weapons of d(‘ath and destruc- 
tion. At th(‘ .sanu* timt', it has also made, in 
the midst of the war, LU’eat and valuable con- 
tribution in’ alhwiatinp tlu‘ miseries of man- 
kind. To give l:)Ut one example: Medical 
Science durin/f die War was so fully developed 
that it was responsible for bringing the Army’s 
death rate from 14*1 per thousand in the la.st 
War to 0*6 in tins. The.se are two contradic- 
tory manifestations of science which have puz- 
zled men in every gtaun-ation and (‘lime. The 
question that naturally arises is, how in the 
midst of these conflicting ends Science can 
make its maximum contribuiions to the wedfare 
of Society. This is impossible without a 
re-dehnition of the role of Science in Society. 


•Text of an Adilre.ss by Sir N. N. Sark ar, Chairman 
of the AlMndia Council for Technical Education. 
Delivered at the Council at Bangalore on 29th May 1947. 


Tru(‘ Sckmcc has little to do with war. The 
problem is how to break the periodic and 
death -deal ing subversion of Sciencxi to war, 
how to shape the superb instrument, built up 
out of tlie finest crcuitive ability of mankind, 
to tlie conscious caids of peace. 

One way of doing it is to harness tlie power 
of science to the material dcwclopment of 
nations and thej'cd)y raise the standard of living 
of the peoi)le to a much Itigher Icvtd than now. 
Such devel()})ment should not be restricted to 
a few countries, as at present, but should be 
difluscd all over the world. In particular, 
(conditions of living should have to be up- 
grad(?d heyimd recopniilnu among the undeve- 
loped countries, like India and China, which 
bid ween them contain about lialC of the world’s 
populatkm. The sine q'ua 'non of such develop- 
im'ut is the (vxistence of a large body of spe- 
cialised knowledge and technical skill. In 
lu'lping to spread sueli knowledge and skill 
among the under-developc'd countries of the 
world wo would be enabling science to play its 
beneficent role as opposed to the de.structive 
one which it has so unfortunately played with 
a periodic repetition. 

That the creation of a body of technicians 
may well be regarded as a condition precedent 
to swift and rapid economic development is 
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amply baiaic out by the history of those eouii- 
tries which havt' reat'iied a comma ndin^ posi- 
tion in the sphere of ec'onoinic development. 

The system ot technicai education even in 
Great Britain is bein^; reor^^anised accortliniJi to 
the recommendations of tl\c Percy Gommittee 
which expressed tlie apprehension tliat thr 
position of Great Britain as a leading industrial 
nation was being sca-iously endangered by 
failure to secure the fullest po.ssible application 
of science to industry. 

Soviet H.ussia olTt'rs an illuminating exampk* 
of what a tiation can achii've in tlu' .splu'cc' of 
economic devclDpmtait by stimulating scitmtilic 
research and technical educ'ation. Th(‘ imple- 
mentation of a technical pcrsotmcl plan was 
an integral part of tlie economic plan and was 
carried on simultaiu'ously with the otlier parts 
of the plan, as would be evident from a h‘w 
figures I am eating presentl.v. At the iii(H‘pti(»n 
of the first five-yoai’ plan the Sovied. iiuliistry 
as a whole had at its dis!>osal a stalT of 
technical i.)ersonnel numbering 58,000. 'Phe 
figure was continuously' raised uiulta* tlic siu'- 
cessive five-year plans until in 1080 it la'aclual 
the impressive figure of 0,500,000 out of a total 
population of 170, 000, 000. 

America and Japan have similarly expanded 
their technical personnel during the last two 
or three decades. 

Indian scientists have no doubt made bril- 
liant original contributions in a number of 
branches and adn('vcd world-wide renown. 
The names of Raman and Bose are outstanding 
in the older generation, t)ui th(\y have abso an 
ever-increasing number of succe.ssors in our 
own times. The results of their research liavt‘ 
also becji of considerdble aid to Indiati indns- 
tries. NeveriheU'Ss, it remains true that tlu's<‘ 
researches have not been fully and proptudy 
correlated to the needs of industries due main- 
ly to the deficiency of facdlities for technical 
education in oin* country. This was fortu- 
nately realised by the Government of India in 
recent years wliich held tlie view that tlu' most 
serious bottleneck to the impUnnentation of a 
plan of economic development would l)e the 
inadequacy of technical personnel, and not 
fmnneo as is usually believed. This awareness 
on tlie part of the Govt'rnmenl, of which 
Sir Arcleshir Dalai was the Planning and Re- 
construction Member at the time, led to the 
formation of an ad hoc Committee, consisting 
of scientists and businessmen, with a view to 
planning for higher technical education facili- 
ties in India. The Comittcc submitted their 
interim report recommending the establishment 


of not le.ss Ilian four nigjicr 'Fctdinical Insdilu- 
lions in dilTcrcnt parts of India which would 
.serve* as mo(it‘ls for scic'iititU* aiul i(*(dmical 
education, i>aid icularly of a vi'ry hip.h ordt*r. 
Of them out' will ht* in tlu* N(»rth. one in the 
Bast, one in tiu* South and one in tlu* West, 
d'lu* Kastt'rn In.stilutt* wa.s to lu* .set u}) Ih'st, 
in or !K‘ar C'alcutta, wliiU* tlu* (*:;tahlishnu‘nt Of 
tlu* Wi'st(*rii Institut(*, in or luar Bombay, 
sliould hi* takt'ii in hand concurn'iit ly or failing 
that as .soon aft<‘r a.*: po.s.*:il dc. Calcutta and 
Bombay u'(‘rt‘ siic,j'(‘stt*d for tlu* location of the 
Bash'rn and VVcs1('rn ln.*d ilutc*:; r<*.'q>c(d ivi‘ly 
because* of tho (‘X istc'nce* t»f liip, iiuhcdidcs in 
these art'as. In tlu* nu‘anwihh*, tlu* All-India 
(’oimcil for d’e'clmicai Kdncatioji was set up Ijy 
tlu* Govi*rnnunl of India with tlnH*t* primary 
obj(‘(‘ts in vi(‘W, ri::., ( 1 ) to ;airvt‘y tlu* whole 
ti(*ld of ti*chnical (‘duration in India, (2) to 
(‘onsidcr flu* d(‘.*:irability of t'.stablisbing high- 
g.rae'U* tc(dmical institutions on tlu* lin(*s of tlie 
M.I.'r., and (8) to pi-omot(‘ inte'r-jiroviiu'ial 
co-ordination in All-India scdicmos of tisdiniesil 
('dru'al ion. 'Du* All-India ('otuu'il (‘udorsed 
tlu* r(*conimu*iKiat ion of tlu* (id hoc (’ommitUx*, 
and tiu* C lovt*rnnu*nt also, it i.s undt*r.stood, has 
a(‘C(*ptcd this rt't'ommcnda! ion. With a view 
to achitwing, co-ordination tlu* Council has also 
.*••01 U }> six AU-lndia Hoard,*: of 'rcchnical Stu- 
dies in Kng,int*erin/'. and 'I\‘(dinolor’ical sulijctds. 
T)u‘S(* Boards, con::isting. of (*.\j)(‘r(s drawn 
fi’om all oV(*r India, aia* eng.agy'd in drawing up 
.syllabus(*s of studii*.*: and (*volving. .sound 
nu‘ihods of t(*aching and (‘xaminat ion, 

Whih* rc(‘omnu*nding. tlu* <‘stal>lishnu‘nt of a 
h'W hig.h-g.'radt* t(‘chnical in.stitutioiu; hu* 
C(umcil at om* slag.t* of it.*: d(‘Iil)er;itions was 
confronted witii a .somewhat dilT!’n*iit view 
regarding tlu* advi.*;abi!il,y of (*stahli.‘;hing. im- 
m(‘dial.(‘ly siu'h t(*i'hni(’al insl itut ions. 'Phis 
view, (piiU* g,ood as it is. stati*.*: that facilities 
for ti'clmii'al (dueation should hi* improved and 
ext(*nded by sireng.thening. the t'xisting, insti- 
tutions and that no ni*vv institute fihould h(* 
<\stabli.slu d without first (‘(mducting, and (om- 
l>li*ting a (let.aihd surv<*y to ase(*rtain pret'isely 
the ni't'ds and rc'ctu imnumts of industries. As 
regards tlu* first, I jyiay nu‘ntion that tlu* <iues- 
tion of strengtlusung tlu* existing te(*lmical 
institutions is hound to t*ngag(* tlu* s(*rious 
attention of tlu* Council. 88u* existing basis 
mast receive all the care and altt‘ntion it 
dcsei'ves, since lh(*y are as yi*! the only means 
to meet the curr<*nt demands for leehnical 
personnel. As we all know, visiting Commit- 
tec.s wore appointed by this Connell for im- 
portant technical institutions of i*very region 
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with a view to determining the facilities avail- 
able in these institutions, to ascertain their 
needs and bring the systems of training to a 
certain standard. These Committees have sub- 
mitted their reports and tlicse will be considered 
at this meeting of the Council, whereupon ade- 
cjuate grants will b.' recommended by the 
Council to the Government for distribution 
among these institutes. 

On the question of making a detailed 
survey with a view to determining the needs 
of industries, there can, of course, be little 
controver.sy. If schc'in.s of extending technical 
facilities are undertaken without regard to 
actual needs, facilities may be far in excess of 
needs and, it is contended, tlie reci*uits annual- 
ly turned out may fail to be absorbed in gain- 
ful occupations for lack of commensurate 
expansion of industries. All this is no doubt 
true ; but when the detaiU'd and comprehen- 
sive survey of a vast country must nece.ssarily 
take some time to bj completed, this should 
not be allowed to prevent a beginning to be 
made in the direction of providing such facili- 
ties. Taking, for c'xample, the case of India it 
can be pointed out that facilities for technical 
education in this country arc so meagre and 
insuOicient to me('l (wen tlie existing demands 
that the ostablishmcmt of a few technical insti- 
tutions before the su rvc'y is comph'ted can 
never be regarded as h'ading to a surfeit of 
such facilities. The plans of hydroelectric 
development, road-building pi’ojects, irrigation 
and agricultural improvem(‘nt.s and various 
other plans lying rc*ady in the archives of the 
Governments, both Gentral and Provincial, 
would require a large body of technicians. It 
has been estimalcxl by a Pritish Enginc^ering 
Journal that the schemes of wah'r-power deve- 
lopment alone would nerd 20, ()()() technicians. 
These are otdy the needs of Governments in 
some of their departmcmls. 'Phere is also the 
growing volume of r(‘quirements of private 
indu.stries to be siitislied. All the.se would 
clearly show that the establishment of a few 
technical in.stitulions immediately, as recom- 
mended by the Gouncdl, can by no means be 
regarded as creating a condition in which the 
annual number of recruits trained by these 
institutes exceeds the annual intake of indus- 


tries, even as we can visualise the latter’s 
needs in a rough and ready manner. Further, 
in a matter which concerns the education and 
training of individual human beings, adjust- 
ments of supply and demand should be made 
within wide tolerances. While it may be 
feared that the creation of new technical faci- 
lities may lead to unemployment if they are 
in excess of existing needs, it is equally plausi- 
ble to argue that in the case of a growing and 
newly-developing country the presrnce of these 
technicians may act as a spur to development, 
thereby ci'eating their own conditions of work 
and employment. In the present condition of 
India, of course, tlierc can be no question of 
the supply of technicians outrunning demand. 
In the future scheme of things also the status 
of technical and managerial personnel will 
ai'ise, as llnance loses some of its dominating 
i*olc. 

I may hero refer to a prevailing notion about 
the import of foreign technical skill and indus- 
trial “Know-how” from abroad to meet India’s 
demands. We shall, no doubt, have to depend 
on foreign a.ssistance in many spheres at the 
initial stage, since we have at present very 
little technical force of our own. But the pos- 
sibility of any large-scale imi,)ort of foreign 
technical exports must be railed out at present, 
and this for two reasons. In the first place, 
there are the calls of rcoonstruotion in Europe 
and elsewhere, and the cuormous industrial 
and governmental undertakings contemplated 
in Eui’ope and America to provide full employ- 
mc‘nt. Already a shortage is being felt in these 
countries of high-grade technical personnel 
and elToris are being made to meet these 
slioi-iages. It would be dinicult, if not impos- 
sil)io, in these conditions, to secure the services 
of technical prsonncl fr*om abroad to the extent 
reel Hired by India. Fui’ther, whatever services 
may be available, a tendency ha.s been recently 
at work for foreign technical o'xpcrts to demand, 
apart from extortionate prices, a controlling 
influence in the concerns for which their ser- 
vices are required. This is all the more 
reason why India should build up her own 
higher technical force with the greatest possi- 
ble expedition. 


THE EDITOR, CURRENT SCIENCE 


lyfR. M. SREENIVASAYA, Editor, Current 
Science, left India on the 26th June for 
an extensive tour of Europe and America. In 
the course of his tour he will attend the Science 
Conferences in Sweden, visit important research 
laboratories, industrial plants and academic in- 


stitutions. He also proposes to renew and make 
fresh contacts with the editors and sponsors 
of scientific journals in the countries of his 
visit. During his absence from India Mr. K. - S. 
Rangappa, Assistant Scci'etary, will look aftqr 
the duties of Current Science. _ 1 , >i: . 
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PRINCIPLES FOR THE CONTROL OF PUBLIC UTILITY ELECTRICITY 

SUPPLY FINANCE* 


^HE Advisory Board was constituted by the 
Government of India to examine the princi- 
ples for the control of Public Utility Electricity 
Supply Finance, formulated by the Electrical 
Commissioner with the Government as to which 
of them should be adopted and to what extent 
and in what manner they should be enforced. 
The principles are to constitute the sixth 
schedule of the Electricity (Supply) Bill, 194(), 
and are to be incorporated as an amendment 
to the Indian Electricity Act, 1910. 

The Advisory Board consisted of Mr. H. M. 
Mathews, Electrical Commissioner with the Gov- 
ernment of India (Chairman); Mr. D. L. Ma- 
zumdar, Joint Secretary to the Government of 
India, Department of Works, Mines and Power; 
Mr. P. B. Advani, Special Olhcer (Electric 
Grid), Bombay; Mr. K. V. Karantha, Chief 
Electrical Inspector to the Government of 
Madras, and Mr. I. A. Maepherson, nominated 
by the Federation of Electricity Undertakings 
in India. The report of the Advisory Board 
was unanimous in every resioeet except lor a 
note of dissent by Mr. Macpher.son regarding 
“Standard Rate”, mention ol which is made 
in the relevant place. 

2. The need for an elR'ctive and uniform 
method of control of Public Utility Electric 
Supply ftnance has been keenly felt, owing tf) 
the fact that under the existing conditions there 
arc a number of factors which retard the deve- 
lopment of the electric supply industry in 
India. The chief of them are : (i) A large' 

number of small undertakings,' the i.ssucd Cai)i- 
tal of which is under Ks. 5 lakhs, exist, and 
their development has undoubtedly bc‘en im- 
peded by difllculties experienced in raising 
capital and the high rate ol’ interest demanded 
for its provision, (ii) The monopolistic charac- 
ter of such undertakings has led to many 
abuses in the absence of an adequate control. 
(Hi) The amount of financial conk'ol which a 
Provincial Government can exercise under the 
Indian Electricity Act (1910) is inadequate. 
(in) The interests of the consumer often lake 
a second place to those ol! the shareholder. 

The principles were, therefore, devised so as 
to fullil the following objects ; 

(a) To safeguard the interests of the con- 
. sumer by limiting interest and divi- 
dends payable to sliareholders to the 
minimum necessary to ensure an ade- 
quate flow of development capital, and 
thus effect a reduction in the selling 
price of electricity. 

(b) To safe^ard the interests of inve.stors 

(and, in the long run, of the consum- 
ers as well) by insistence on a proper- 
ly devised system of compulsory de- 
preciation and at the same time per- 
mit the earning of a “reasonable” or 
“fair” return on the investment. 

(c) To regulate the commission and ex- 

penses of Managing Agents within 
reasonable limits having regard to the 
special circumstances of the industry. 


• A Note on the Report of the Advisory Board on 
the Principles for the Control of Public Utility 
Electricity Supply Finance. 


The salient I'eatures of \he principles are as 
follows - 

Gatitai, Bask 

Undei* these ])rinci{)i('s the amount allowable 
as divisibli' in’oliis will mainly lii'pc'iui on the 
size of tlu' undiM'takings’ “C’apital Has(‘” which 
is d(‘tiiu‘d as "lhi‘ d(‘prccialcd cost of lixi'd and 
intangihli' assi*ls })liis working capital but 
exclusive of goodwill and non-compulsory in- 
vestments, Dehentiirt‘ and Fri'fcrence Gapital”. 
The (’apital Base recomnuaidi'd will permit the 
various iiiuk'rtakings, wlio liava' indulged in 
till' past in tiu' eai)itaIisalion of n'vemu' partly 
at the c*()nsunu‘r’s exi)caisi‘, to r(‘tain the assets 
thus ac-ciuirecl in tlie C'apital Base, Onec‘ the 
Principles are (Miforta'd, lioweviM*, this prac’ticc 
will automatically (’c*as(‘ and when new deve- 
lopnuait cai)ital is ri‘ciuir(‘d, in:;t(‘ad of lanploy- 
ing surplus iirotils, ('ic., it will b<‘ nc'cessary tor 
the undertakings to raise* fresh capital from 
the Pu])lic nr borrow from o(lu‘r sources. 

The ri'lalion whic’h the “Capital Base*” will 
bear to tlu* paid-ui) ordinary share* e‘ap)ital will 
cU‘pend ou s(*veral racte>rs. 'tlu* “Capital Base” 
may be* gresiler tlian tlie* paid-up ordinary 
share* capital in the ca.se of und(*rtaking.s which 
have not be(‘n pi‘e*v(*nted from e‘arning an un- 
duly high })re>(it and have* lH*(*n able* te) (‘apital- 
izc part of this ; and c'onvt*rse*ly may be U‘ss 
f()r the* reason, e*.r/., tlu* i)re)lit and dt‘volopnu^nt 
of the undertaking may liave* re‘stricte'd. 

The amount in the* “C.'li)ital Base*” r(‘pr(*si*nte(i 
by the* “ple)ughing bae'k” of unUi;:tril)uted i>ro- 
fits prior to tlu* inli'odiu’tion e)!’ tlu* prineiple*s 
will signify h'ss and less, anei a.*: time* ge)e*s on, 
be'cause* the* te‘nde'ncy will be* fen* the* “C’apilal 
Base*” to apj)roxiniate‘ nu)re* aiul more* te) the 
l)aid-up ordinary sliare* capital, any e'xce'ss in 
the Ie)ng run being re‘pre*s(‘nt.eei by the <‘ffe*cls 
of etllcie*nt man:ige*im‘nt. 

Standard H,atk 

.'k. The* “yard-sii(’k” vvhicli is use'ei to mea- 
sure wtmt is t*onsi{k‘r(*d te) be* a “I(t‘asonablc 
Return” on the “(’apilal Base*” is the* *\S(aiHlard 

Rale:' and the* “Stanelarei Hate*” is take*n te) he* 

in respi*e‘t of any aeH’ounting ye*ai' the re‘<k‘mp- 
tie)n yield of the* le>ng(*st daie‘(l te*rminal)le* loan 
of the* (’k‘ntral CTe>ve*rnme‘nt last i.ssued prior to 
Ihc^ last ace'e)unting yeaa* e)f the* lie’t*ns<*t*, adju.sted 
to the nearest e)m*-(iuarte*r e>f one ])e*r c*ent.. as 
declarc'd for this purpose* at the* end e)f the 
Ge)ve*rnment llnancial year by the* Reserve* Bank 
e>f India to the* C(*ntral and Provincial Govern- 
ments, plus 

(i) :P5 p(*r cent, for the lirst Rs. 10 lakhs 

of the Capital Base; 

(ii) 3-0 per cent, for the next Rs. 40 lakhs 

of the* Capital Base* ; and 

(Hi) 2-9 per cent, for the balance of the 
Capital Base. 

4. (Mr. Maepherson recommended in ht.s note 
of dissent that (i), (ii) and (Hi) .should be 
5-5 per cent., 5 per cent, and 4*5 per cent, res- 
pectively.] 

“Reasonable Return” 
is taken to be— 

In respect of any accounting year, the sum of: 

(a) The amount axTived at by applying the 
standard rate to the Capital Base at 
the end of that year ; 
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(b) the income derivc'd from investments 

oilier than Conti nMenc'ies Reserve in- 
vested in Trustee securities as defined 
in the Indian 'Prusl Act; and 

(c) lialf the diiVerence between the interest 

payabh' on debenture capital and such 
greater amount as would have been 
payable had the money been borrowed 
at tlu' “Standard Rate”. 

An ini})ortant obji'ct o!' the principles is that 
the excess of tlie uross inconit' over allowed 
expenditure, viz., clear profits, shall not exceed 
the amount of the Reasonable Return. In view 
of the fatd, however, tliat it may not always 
be possilile for an undertaking' to regulate, its 
financial policy in such a maniu'r that the clear 
profit does not exceed the reasonable return, 
when suc'h an t'xcess occurs, it is cxinsidercd 
that it should to somi^ ('xtent at least be used 
to supplement the iiv'ome of the uridertaking 
in the yaws whim the actual “clear profit” falls 
below the amount of the rcvasonable redurn. 
With this object in view it is proposed in the 
principles to create a reserve called Tariffs and 
Dividends Control Rest'rve. In those years 
when the undertakings’ clear profit is in ex- 
cess of the Reasonable Iteturn, otie-third of 
such exci^ss shall lie credited to this reserve 
and those yc'ars when the undertakings’ clear 
profit is less than tlu' reasonable' return, the 
undertaking may draw from this reserve to 
make up tlieir dehcit'ncy in whole oi* in part. 
It has also been jirovided for that one-third 
of the exi'ess shall be usi'd for a rebate to the 
consumers and the remaining one-third be 
made availahh' to tlu' undertaking as a bonus 
for effieieut operation. Ih’ovision has also been 
made to pri'vi'iil undertakings from earning a 
clear profit constantly in exci'.ss of tlu' Reason- 
able Return permitli'd, by the iirovision Cor a 
Committee' whicli may lie appointed by the 
Provincial Ciovi'rnment to I'xamine the lieen- 
sviCs charges for eli'etricity in accordance with 
the principU's. 

Rkmunkuation of Manaoinc; Agents 

The remuneration drawn by the Managing 
Agent eovi'rs two st'parati' items ; firstly, com- 
mission and si'condly, an allowance on account 
of ofllce (‘xpendituro. 

Connni.ssimi,— Under thi' Principles the eom- 
mi.ssion is based on “(dear Profit” instead of 
“Net Profit” and shall not exceed without the 
permi.s.sion of the Provincial Covernment. 

In respect of the first Ks. r> lakhs of such 
profit— to p(‘r cent. 

In respect of all additional profit— -7 per cent. 

In view of the fact ti\at in the early years 
of working, the clear profit of an undertaking 
may be small and inadeciuate to provide rea- 
.sonable remuneration for the Managing Agents, 
provision has been made for the jiayment of a 
minimum amount as Managing Agent’s commis- 
sion based on the total issued capital. 

In the absence of or inadeciuacy of profits 
the amount paid to a Managing Agent shall be 
subject to a minimum payment not exceeding 
two rupees per annum for each complete 
thousand rupees of paid-up share and deben- 
ture capital, provided that for purposes of 
computing the minimum payment, should the 
share and debenture capital be less than Rs, 5 
imis, it shall tak^n as Es, 5 lakh^ ?ind 


should the said capital be greater than Rs. 1 
crore it shall be taken as only Rs. 1 crorc. 

OjJlcG Allowance.— An office allowance drawn 
l3y a Managing Agent which includes the 
salaries and wages of all personnel employed 
in the office of the Managing Agents with the 
ex(!i'ption of Engineering staff employed for the 
purposes of the undertaking is based upon a 
percentage of the operating expenditure during 
the year of account on capital works. The 
office allowance so drawn shall not exceed with- 
out the permission of the Provincial Govern- 
ment. 

(i) In respect of the lirst Rs. 1 lakh of operat- 
ing expenditure — 8 per cent. 

In respect of the next Rs. 2 lakhs of the 
operating expenditure — 5 per cent. 

In respect of the next Rs. 7 lakhs of 
operating expenditure — 2 V 2 per cent. 

In respect of all additional expenditure — 

1 V 2 per cent. 

(u) In respect of the first Rs. 1 lakh of capital 
expenditure incurred during the year of 
account — 4 per cent. 

In respect cf the next Rs. 2 lakhs of capi- 
tal expenditure incurred during the year 
of account— 3 per cent. 

In respect of the next Rs. 7 lakhs of capi- 
tal expenditure incurred during the year 
of account— 1 lA per cent. 

In respect of all additional capital ex- 
penditure incurred during the year of 
account — 1 per cent. 

As regards the proper application of the pro- 
visions of these principles it is stated that the 
Provincial Governments even now have the 
authority ncc(‘ssary to elTcet the required mea- 
sure of general control, and when statutory 
electricity supply Roards ar(^ set up under the 
provisions of the proposed Electricity (Supply) 
Bill they will liave the power to eifect an adc- 
(luato and detailed supervision of the accounts 
of the licensi-os under their jurisdiction. 

For the industrial and agricultural develop- 
mc'nt of the country an abundant supply of 
electricity at reasonable rates is the lirst es- 
sential ; ' and in the post-war era the cost of 
electricity will be of great signilicance in the 
establishment of enicicnt and compc'titive indus- 
try. The enormous pro tits which the share- 
holders would have enjoyed will be divided, 
under the principles, betwex'n them and the 
consumers by way of reducc'd charges. It may 
b(i argued that with reduced charges demand 
will increase, which the licensee may not be 
able to cope up with the existing plant. This 
will result in expansion of the industi-y with a 
real “Capital Base” and not an artiheial in- 
llatx'd one. The principles are not meant to 
restrict the sale of electricity but the proht on 
that sale. It can, therefore, conlldently be 
stated that the Principles, by providing an effec- 
tive and uniform method of control, would 
contribute in no small measure to the rapid 
developm.ent of the Electric Supply Industry 
in India. 

H. N. Ramachandra Rao. 
ACofe , — The co.st of printing thks contribution ha.s 
been defrayed by a generous grant from the Rockefeller 
Foundation for the publication of results of .scientific 
work made to us through the kindness of the National 
InsUttit(? of Sciences, ipeiia,— 
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THE EFFECT OF SODIUM CHLORIDE IN IMPROVING THE 
PERMEABILITY OF ALKALI SOILS 


By L. a. ram das 
(Mitroruhiijical 

nr'‘HE ascent of an aqueous solution of sodium 
I cabonate throui’li a column of black cotton 
soil has recently been discussed J ‘ It was 
shown lliat the capillary rise with a very 
dilute solution of sodium carbonate is sliM’htly 
greater than willi water, and as the concemtra- 
tion rose the iiermeability rapidly deteriorated. 
But when tlie concentration was further increas- 
ed (say, to s, -duration) the permeability was 
restored owing to the chemical action of the 
sodium carbonate solution on the colloidal frac- 
tion of the soil. Tliese results have been dis- 
cussed in the Procevdingi^ of the Indian Aca- 
demy of Sciences (Vol. 25, Bt. (i — in Bre.ss), 

In the present note we slrall discuss st)me 
interesting results obtained rc‘cently on the 
efTect of sodium chloride in restoring the j^er- 
meability of a c-olumn of black cotton soil pre- 
viously rendered impervious with sodium car- 
bonate solution. The upward and downward 
movements of sodium chloride solution in tlie 
“Bari” (alkali) soil of the Punjab are also dis- 
cussed. 

I. Experimknts with Till'] Br.ACK. Cotton Soil 
OF Poona 

(a) Capillary rz.sc.— Class tubes containing 
air-dry black cotton soil of Poona, pa.ssi'd 
through a 1 mm. sieve, wi.r(‘ difified in I per 
cent, solution of sodium carbonate till the capil- 
lary rise of the solution stoppe<l (i.c., the height 
of the soil column vi.sibly wedted by the solu- 
tion ceased to incroa.se furtlier)- Thc‘ tubes 
were then dipped up to the Uw(d already wel- 
ted by the sodium carbonate solution in reser- 
voirs containing (1) a 1 per cent, solution of 
sodium carbonate, (2) a 5 per cent, .solution of 
sodium chloride and (3) water, re.sj)ectively. 

Table X gives the ascent of the two solutions 
and water through tlu' columns. It will be 
seen from Table' I tliat tlie ascent of a 5 per 
cent, solution of sodium chloride is about four 
times that of sodium cTirbonate and twice that 
of water. 

In the next experiment the ability of sodium 
chloride to impi'ovc the permeability of the 
soil after carbonate treatment was further 
examined. 

(b) Percolation through soil layers. — In this 
experiment the percolation of the tliree liquids 
was studied by maintaining 10 cm. layers of 
the liquids in difTerent tubes containing the 
soil. Fir.st, 10 cm. layers of black cotton soil 
were packed in three tubes in the usual man- 
ner and 1 per cent, solution of sodium carbo- 
nate added above the soil column. After see- 
ing that there was hardly any i:>ercolation of 
the sodium carbonate solution even after two 
days, the solution was removed from two of the 
tubes and replaced with the same volume of a 
5 per cent, solution of sodiun). chloride in one 
tube and with water in another, while the 
third tube served as control. 


AND A. K. MAIddlv 
Ojjlcc, Poona) 

Table 1 

Capillary ascent hi black cotton soil (in cm.) 

'rimt; (lippt-d in 1% stxlinm rmhomuc 

(Days) snlutinii 


1 

2 

.a-a 

4 -a 

a -a 

4-2 

a -a 
4 -a 

a 

4 -a 

4 -a 

4 -a 


tin 

n di^jpe-d in 



Sodi um 
c.irhonalc I 

Sodi um 
chloride 5 'r 

Wat 

I 

0-0 

Od) 

0-1) 

2 

Dl 

1 *8 

1*5 

a 

1-5 

2'H 

1 *0 

4 

1 -7 

a-d 

2 -a 

r> 

2d) 

4 -a 

2-5 

(5 

2 *2 

4-1) 

2-8 

8 

2dl 

(M 

a -4 

lo 

2 ’8 

7-0 

a- 7 

1 2 

2-9 

7-(5 

a- 9 

M 

2-1) 

8-1 

4-1 


1’he valiK's for {)(‘rcolation arc given in 
Table 2. 

Table 2 

Percolation in (\cs. through lO cm. column of 
Poona soil 

\ I cm. enhunn of I'®?* s odium enuhanate 


0-0 

0-0 1 

0-0 

0*1 

1 0-1 

0-J 

1 % Hodiuitt 
ciuijonaic 

Solution '! 
lophu t'd l>y 
r>Vl> sodium 
chloudc 

Solution 
replaced by 
w.uer 

2-5 

4-0 ) 

2-5 

a-o 

14-0 

a -5 

a-o 

ai)-() 

4-0 

4-0 

89-0 

5-0 


^ It is obvious from Table 2 that sodium chlo- 
ride restores the permeability of the black cot- 
ton. soil, previously rendered impervious by 
sodium carbonate. 
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II. Expkkimknt wrni “Bahi” (Alkali) Soil 
OF TiiK IHinjah 

Next a iialiirally alkaline soil like the “Bari” 
soil of the Punjab was similarly tried. This 
soil is vt‘ry impervious to water due to the pre-, 
sence of eonsiderable ejuantities of sodium car- 
bonate and sodium suii)hale. Experience show- 
ed that care is necessary in packin^ 4 ' the “Bari” 
soil so that breaks in tlu‘ column do not occur 
on wetliuM'. 'hhis is ensured by loo.stdy packin^^ 
the soil in tlH‘ lul)es. 'haldt's 3 anti 4 f;‘ive the 
values for ca})illary rise in and percolation 
through the “Bari” soil. 

Tahlk 3 

Capillar)/ riar “Bcri” noil (in cim.) 


chloride is much faster than that of water in 
the “Bari” soil. 

Table 4 

Pcraolaiion in c.cs. through a 10 cm. column of 
''BarP' soil 


'rime; (Uoiirs) 


5% sodium chloride 


( 1 1 ours) 

WatM- 

r>''! .Soiliuin 

1 

2 

2-4 

, 3 -4 

8-2 

14-0 

3 

•lU) 

17-2 

■i 

4-1 

‘M *2 


10-2 

4(h7 

2 H 

11*2 

r>i-3 

48 

12-7 

(H *0 


It is ck'ar from Tables 3 and 4 that the 
movement of a 5 per c nl. solution of sodium 


The applications of the above lindings to the 
leaching out of the salts from alkali soils arc 
being investigated. Similar experiments with 
other salts arc in progress, and the results will 
be reported in a later communication. 

1. Ranulas, b. A., and MuHik, A. K., /V<^r. /n</. 

Amd, Sri., 1012, 16 A, 1. 2. , Uid,, 1042, 16 , 10. 

:P and raiulil, U. Ih, Curr. Sri., 10 42, 11 , 288. 

4. Ramdas, I.. A., and Mallik, A. K., Curr. Sa. 
1942, 13 , 42-288. 

— 'Flic cost of printing this article ha.s keen met 
from a generous granl-in'-aid from the Imperial (Council 
of Agiicultual Rcscari'h, New Dehii. 


THE PROCESSING OF MAIZE TO IMPROVE ITS VALUE AS AN 

ARTICLE OF HUMAN FOOD 
By S, S. DE and V. SUBRAHMANYAN 
{Department of Hiochenmtrip Indian Institute of Scicnee, Baaigalore) 


MAIZE is oiu' of tlie more important millet 
crops of liulia. it is also grown quite 
extensively in other i)arl.s of the world and 
very largt‘ <iuantitic‘s have been imported into 
India in rt‘cent years. It is u.s(‘d as an every- 
day artich' of died in ctudain parts of the coun- 
try, while, in ollun' parts, its u.s<' is rather 
unfamiliar or utq)opular. Persons accu.stomcd 
to rice, wheat, tapioca and such other food 
materials do not lik(‘ mai/.e because of its hard 
and fibrous coat, llu‘ biUtM* principle usually 
associated with llu‘ skin and iht‘ oil present in 
its germ. 'The latUu* also tends to turn rancid 
on long storage and renders the* grain unplea- 
sant as an arti(‘le of food. 

Wiu)le-Mai/.f. ls not PoeULAK Over a Large 
I^ART of the Country 

During recent years, several attempts have 
been made by the Ctmtr'al and Provincial Gov- 
ernments and also by th(‘ States to populari.se 
the use of maize as an article of food. These 
efforts liave met with only moderate success 
because the average consunun*, say,^ of rice, 
prefers to go on a reduced ration of his favour- 
ite cereal, rather than have extixi food in the 
form of maize which he does not like and 
which he finds to be coar.se and difficult to 
digest. This is crhiefly due to the fact that the 
maize is supplied to him either as a whole- 
grain or as whole-flour (coai'sely ground), 
U^itheF pf whiph to qtlUsQ satisfac- 


torily. The i)osition will bo very difTerent if 
the grain can be pi-oces.sed to remove the un- 
desirable constituents and then supplied to the 
public as an article of food. 

The ‘American Fi.ouu’ 

A few decades ago, processed mai/.e flour was 
int»*oduced into India, the supplies coming 
cliiefly from America. The product soon be- 
came very popular so much so that it found 
application in a variety of food preparations. 
In South India, it bc'came very popular as 
‘American flour’ and there was a very great 
demand for it, though only a few people knew 
what it was made of. 

Processed Maize Products and Their Uses 
In Europe and America, processed maize 
Hour is linding extensive application. It is the 
basis for the usual thickeners of soups, break- 
fast cereals, various types of sweets as well as 
meat puddings, ice-cream and so fortli. Other 
preparations like spaghetti and macaroni which 
are also familiar to the Indian consumers are 
prepared out of maize flour. 

Considering all available evidence, it would 
appear to be extremely important that .maize 
should be first processed and preferably con- 
verted into a cLan, attractive flour before it 
could find general, popular favour in India. 
The husk and the germ can be separated, the 
former being used as an animal feed, while the 
latter can bo crushed and used for preparing 
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maize oil which can be used for soap-making 
and other purposes. 

The existing Starch Factories can be used for 

THE Production of Processed Maize Food 

Some years ago, a number of starch factories 
were started in dih^erent parts of the country 
to meet the increasing demand for starch from 
textile and other industries. _ There are now 
about twenty fair-sized factories in India with 
a capacity for handling hundreds of tons ot 
maize per day. These factories were working 
very actively during the war, but, recently 
they have been thrown mostly out of commis- 
sion because of the necessity for distribution all 
available maize as an article of human food. As 
already mentioned, the results of this change 
have not been as happy as was originally ex- 
pected. While the starch factories have been 
mostly idle, maize is not linding much favour 
as human food and quite large quantities are 
perishing in different parts of the country. 

A modern starch factory has the necessary 
equipment for the steeping, efficient removal 
of the skin, separation of the germ and other 
processing of maize. These operations form a 
part- of the process connected with starch manu- 
facture. It appears very desirable, therefore, 
that instead of keeping the starch factories idle, 
their equipment could be utilised for process- 
ing the maize in such a way that they will turn 
out acceptable articles of human food. It 
should be possible for an average starch fac- 
tory to turn out a flour that would exclude the 
skin and the germ, but include the rest of the 
grain as a fine flour. This flour would be 
attractive and can be used for' a variety of 
purposes. There is strong justification for pre- 
paring bulk specimens of the finished products 
and conducting consumer tests with them over 
different parts of the country. 

The Maize Grit 

The above would be a wet method of pro- 
cessing the grain. That would necessitate the 
drying of the final product. There is also some 
risk of a part of the maize oil. being carried 
along with the maize gluten which would form 


a part of the hour. 'Vhvrc are also dry nieUuHis 
which could be used tor Iht' removal ot lltc 
skin and the genu. Tlie remaining part of tlu‘ 
grain could be eonvm’ttul a form wfueh i.s 

commcrciallv known as innizt' grit and which 
can be used for a variety of purposing The 
equipment for llu‘ manufaet urc‘ of maize grit is 
available and ean lu^ tsisily ohtanu‘d from 
abroad. If .somi‘ niaiz.t^ grit gould lu* prt'pared 
in India or importi'd from Aim*riea, .y.ome eon- 
sumer-trials eould bt‘ i-arritsl out with it and 
the public givim tlu' h(*iit'lit. oi demonstrations 
in regard to its vjiried us. s. Arrang.mneuts 
could then be madi‘ f(»r the importation of the 
necessary maci i i nery . 

The Industry can dk Kasily Started and 
Extended 

Some of the manufacturing tlrms in the 
country arc already familiar w'itji tlu‘ nu'thods 
of producing pi*oee::sed niai/.(‘ hour anti also 
maize grit. They could obtain tlu* ntpiirt*ti 
equipment and set them up if tin* m‘C(‘ssary as- 
sistance is given. Onct* maizt* i>rodiu*ts ctuild ht' 
made popular to llie average rict* and \vh(*at- 
cating sections of the population, its future 
would bt" cjuite assiUHxi, anti then* will l><' t*nor- 
mous demand for maizt‘ jiroduets all ovi*r the 
country. Tlu* various faet.orit's in the* country 
will have also have pk‘nty of wtirk to do ; in 
fact many mort* m‘w factories will bt‘ lUHxitxl. 
The Govi'rnment ean invt'stigaie tlu' matter 
through its Food Technical Ikinel and i)lan 
the organisation througli its ai)propriatt* Food 
Industrial Panel. 

Any important pnx’css .suec’cssfully applit‘d 
in the case of rnaizt^ would also lx* geiu'rally 
applicable in tlu^ cast* of jowar and otlun* 
coarse cereals. Hy suitable proerssing both 
human food in popular forms and also con- 
centrated animal food out of the coarst‘r frac- 
tions can be obtaiiuHi. In this mannt'r a balan- 
ced sy.sti'm of food prodiudion can be evolv<‘d 
with increasing bcaiehl Ijotli to man and to 
'1 he t'dSt of pdndng this artitin has Ikm-u m<‘t 
from u generous giuul in aid hann thelmpeiiul (anuu il 
of AgrieuUural Kestraieh, New Drllii. 


AIR MASS INTERPRETATION OF SEN'S VORTEX METHOD OF 

WEATHER FORECASTING 

By S. L. MAI^URKAR 
(Poona 5) 


TN his review of Indian Weather in Kdppen 
^ Band, Normand* pointed out that the con- 
cept of different air masses is old and implicit 
in the terms usually employed by the weather 
forecasters in India, Jput lacked the* pictorial 
appeal of the theories which had then recently 
become common in the extra-tropical lati- 
tudes. A deep coist of monsoon current and a 
dry current were the main distinctions employ- 
ed. Simpson and earlier workers- considered 
the monsoon stream as the continuation of the 
S.E. Trades of the southern hemisphere. Many 
workers tried to find out the different sectors 
and air masses that were required in the period 
of S.W. monsoon and for the cyclonic storms 
at other periods.'^ Roy and Roy-'= found that the 
monsoon depressions could be considered as 


consisting of three sectors with the following 
air masses; (a) fresh monsoon air, (b) mon- 
soon air deflected by the hills in N.E. India and 
(c) the dry continental air. The very nomen- 
clature restricted the scope of enephry into the 
ultimate origin and proprrties of the air ma.ss- 
es. Due to various reasons the origin of the 
air masses was left vagiu* by other workers 
also. The position could not be describc'd as 
satisfactory. Many forecasters ijicluding the 
author were content to find facts which could 
be used as simple criteria and sometime.s use 
the concept of air mass when the signs for 
the latter were definite. The analysis of ex- 
tensive weather charts and a technique of 
uniquely drawing isobars,*' even when pressure 
gradients were weak and the number of ob- 


Adalurkar : Sm^ s Vorlex Method of W^eat/ier horecastlu.^ 


175 


k 




I 


No. G 
Jiuir 10‘17 

servatioiis few luui far, shaw(‘d that taking ac- 
count. of the s(*(iia‘iu'(.‘ of the isoharic situation, 
wcatluM* and uppta- winds, ilu* Indian woathci* 
c'ould p!’ohal)l.v he at t rilMit . d to throe air 
inasstvs : '■ 

bUliotiorlal Marlthur Ah' {Fou ). — DiirinK 
tlu' S.VV. monsoon and in tlu' pro- and post- 
motisoon months fi’i'sli inai'itim;' air crosses 
flu/ (‘({iiator from liio south, at intervals de- 
pondint* cm otluM* nud.c'orolo.eic'al conditions. 
It ci'oss(‘s tile ('({Uator in a spurt (in a small 
intt'rval of tim(‘) and tlu ro is a ^^ood inter- 
val of a ft'W days Ind'orc* tlu‘ next crossin.uj 
can occur. d’o indi(‘at(‘ this discontinuous 
and short-period crossinj^', the word ‘pulse’ 
of frt'sii maritim(‘ air has l)t*en t‘m.ployed. 
Before crossin;', tlie tspiator tlu‘ character of 
tlu‘ air mass is not th(‘ same throughout its 
history. It starts from one of the hit'll 
pi'vssurt' cells in Ilu* south.ern hemisplu'n' 
as almost a di-y continental stream (Te) and 
in its wc'stward travel iLti'adually picks up 
moisture and some further ad<iitions of dry 
continental air. Bati'r, due to the moisture 
content, it can l)e detected as a ‘shallow’ 
(in tht‘ sense of harometric' deduct at the 
centre and not as tlu' ludaht to which it 
extends) low pre'ssuia* area movin.c; in an 
almost w(*st or wevst-north-west direedion. 
'The aii’ t'ornssponds to the far-easU'rn tran- 
sitional or mixed air (set' bt'Iow). Wlicn 
Just al)out to cro.ss and (‘t'rtainly after cross- 
ing’, its properties would he Bm, It can be 
made ('asily unstal.)k' and th.understorms 
occur all alone, its path and weather over 
th(' sea would bt* stpially. The diurnal 
variation of temjx'ralure in its mass is vt'ry 
small or t'ven neidlMilde as shown by ob- 
st'rvations at lull-stations, d'lu' temf)era- 
tui’c at sea-U‘vel is about HO” h\ The air is 
not lud, hut du(' to its becomin;.; easily un- 
::tahh‘ it can ri'U'ast' ('utaa^y and act as a 
‘source’ anioiiK tht' air rnas.sesj 

/'V/r-h’a.sdcra 'Vraiisitloiial or Mixed Tropi- 
cal Air. 'riiis contains a mixture of tropical 
maritime air aii<l ti'opical continental air in 
varyin;', i)ro)>ortions d(*}H'ndini»’ on the loca- 
lity amt s ason of the year, 'rhouuh it may 
b(‘ hott<‘r in scime lU'asons northern sum- 

nu'r) than Bni, it is more' stabU'. Near th(' 
hills of N.B. India it can, howtwer, cau.s(' 
t.lumd rstorms. Its i)ropt*rti('s arc' de.scribed 
elsewlu'ia'.^^ 'TIh' mon.soon ‘pulse’ (much 
h(d‘or(' it cros.ses tlu' ('{piator to the other 
side) would rc'sembh' this air ma.ss and this 
was till* rc'ason wliy tlie namt* transitional 
(transition from tlu* Tc to Km in the course 
of tlu* ti-avel from one of the hi;:;h pressure 
ai’. as in tlu* south(*rn iiemisphere to tlu* 
nortlu'im lu'misplu'ri* and reciprocally from 
tlu* nortlu*rn hi‘mis})here to the ‘southern 
h.misphert') was aiven and put as Tr, 
'Fropical Dnj Air. It has nuistly a land 
origin and can be usually d(*.scribcd as Tc 
with an occasionrd mixturr* of Pc. Its humi- 
dity is small and it slmws a lara’e diurnal 
ranae of It'niperature on the abound. It 
lirinas in unusually hot or unusually cold 
days over the rraion it pa.s.ses over accord- 
ina as it is summer or winter period. For 
depressions Tormina in Bay of Bengal or in 


Arabian Sea t.he air gets slightly modilied 
du; to its partial Sea travel.'^ 

Tiu* Ihi-ee air masses could be separated, 
theii' elfects and c'haraetei's can be* studied. 

In tlie lu'ielit of northern winter (January or 
February), the first air mass rarely entei’s the 
Iiulian ar. a and few tropica] cyclonic storms 
(with a westward motion) form. Recently, 
tile c'xistence of tlu* three* air nuusses has bt'cn 
v'c'i'ified l).\' th ' iisi' of temi)L‘i-ature and humid- 
ity data ovi*r the rc.gion S. China to N.E. India 
and Ceylon to Peninsular India.*’* 

Si'll and Puri worked a simple air mass tcch- 
iiiqui' for daily weather forecasting.*' Later 
Sen discarded the* nu'thod and introduced a 
Iheoi-y of “Vortex Method”.'- With a weather 
chart which was limiti’d in extent, the last 
method sometimes gave suecossful I'osults, 
moiu' so in detailed forei'asting. Then* have 
been critics. As much thought has been spent 
to (‘volve tlie ideas and positive success attain- 
ed, it is neci'ssary to look deeper into the 
m tliods. As idea of air ma.sses cannot be dis- 
carded, Sen’s mctliod must essentially be a 
I-'a't of a more complicated analysis wliere air 
ma.sses are implicit and dominant. The restric- 
l('d nature of Dr. Sen’s analysis must cater to 
the liner details of weather forecasting. 

ll is, iiai'Iiaps, useful to digri'ss here, why the 
air mass conccj^t becomes ‘‘unconvincing’ to 
many wealliei* forecasters in the tropics when 
working with limited numher of observations. 

In tlie northern wintrr, tlie shallow low pres- 
sure aris'is or ‘pulses’, that cross into the soutli- 
ern hemisphere to feed into the tropical cyclo- 
nii* storms or deiiressions tliere, are in the wind 
field of Hie ‘‘N.E. 'Fradi's”. ’Tlie winds are 
moving towards the equator and due to lati- 
tudinal divergeuet* an* gaining in stability, and 
the lines of partition between this (Tr) and 
other air masst*s are getting obliterated. (Just 
as in the case of cold fronts getting dilTusi* due 
to subsidence in tlu* (‘old .sector.) J’hi* N.E. 
'fi-adi's an* passing over the .sea befort* crossing 
tlu* (‘(juator and would be* absorbing moisture 
and g('ttin;,( heated. They cro.ss as ‘pulses’ there- 
afh'r to the sou1lu‘rn lu'niisphere. At this stage 
the air is iinstalif . Tliis can only be unmistak- 
ably noticed within live or six degrees of the 
equator, a re*gion generally ignored as ‘dol- 
drums’ or as outsidt^ tlu* aiu'a of many working 
charts. ( )(‘easionally tliis instability may bo 
detei’ted up(o tim degrees or more in latitude, 
but it c*au lx* easily misst*d; as one* is not out 
to look for it. 'fhe w(\stern disturbances indi- 
cate fronts on sonu* o(‘(;asions, but if the air 
is tvact'cl, it often happens that the partition 
is between .s(‘etion.s of tropical air which had 
very ni*arly tlie same origin in the high pressure 
of west Asia l)ut with clilferent iravi*ls. (Both 
apiiroximately (.‘astwaiuts, one over tlie laud 
and the other partly over sea.) ()cc.asiona,lly, 
th^‘ N.E. Tra(l('s feed into tlie maritime ]>art of 
the tropical air"* hut may be mi.ssed due to 
tlie limit. d extent of tiie chart of a forecaster 
catering for N.W. India. Tlie latitudinal con- 
vergence of air with a northward travel and 
the orography would seem to ('X}ilain all his 
doubts. 

In th:.' monsoon months, the most important 
air mass Em is the most elusive one. The 
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S.E. Trades are towards the equator and the 
‘pulses’ or shallow low pressure areas that 
bring in the fresh monsoon air to the north 
become very diifuse as they approach the equa- 
tor. The pressure changes near the equator 
are very small and may even be less than the 
diurnal variation of it, so that its importance 
would be missed.'"'* The direction of wind would 
be disposed of as ‘light and variable’. The 
time of crossing and the criterion of crossing 
would need very careful study of observations 
over a wide area on either side of the equator.^ 
The trajectories drawn with the help of pilot 
balloon observations from stations situated at 
great distances from one another can give mis- 
leading ideas (e.g., the S.E. Trades or ‘pulses’ 
go as far as Africa and then^ curve across the 
equator to feed into the Arabian Sea — ^the time 
sequence, the weather and winds at higher 
levels are all against it). 

As for the far-eastern air Tr, it is partly 
N.E. Trades displaced northwards due to the 
shift of the seasonal lows and highs and has 
a slight equator-ward motion. It tends to gain 
in stability in the air mass and _ to make the 
partition with other air masses diffuse. Except 
in the neighbourhood of hills, thunderstorms are 
not common. But for the changing geometry 
of carefully drawn isobars and the sequence of 
rain in N.E. India, this air mass can be easily 
missed or ignored. 

The third air mass is the continental dry 
air — its need is known. Its significance was 
missed, as with only one air mass which can 
be followed nothing exciting can result. 

It is small wonder, if a forecaster in the 
tropics, handicapped with a limited chart and 
more limited number of observations and with 
air masses whose differences in temperature 
were much smaller than in the temperate lati- 
tudes, became sceptical of routine air mass 
technique in his area, 

Consider now the winter conditions over 
India. Just north of the equator, in the lower 
levels of the atmosphere, there is an easterly 
or east-northeasterly flow of air due to the 
N.E. Trades. At higher latitudes, there is a 
westerly or west-southwesterly stream (the 
higher levels can be considered later). The 
easterly winds strengthen when ‘pulses’ or low 
pressure areas travel from the east and cross 
into the South Indian Ocean to feed the south- 
ern tropical cyclonic storm or depression. The 
westerly winds at higher latitudes feed into 
one or the other secondary low pressure areas 
of the western disturbances and themselves 
strengthen (see Fig.). When there is such 
a juxtaposition in the northern ^ hemisphere, 
and easterly flow at a lower latitude and a 
westerly one at a higher latitude, the high 
pressure belt, in between, divides itself into 
cells of high pressure or a series of anticyclones. 
When there is no disturbance to the south or 
north of it, the anticyclone may be described 
as stationary in intensity and approximate posi- 
tion. The subsidence would be small and the 
air in it generally stable. The details of this 
configuration are given elsewhere.^'"'* The anti- 
cyclone develops or intensifies when either 
the easterly or westerly stream strengthens, 
i,e., when the infeed of the Tr to the southern 
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depression (and sometimes to a secondary low 
of a western disturbance) or when the infeed 
into the western disurbanccs takes place. As 





the shallow low pressure area representing the 
‘pulse’ approaches the' ])articular anticyclonic 
cell, the latter continues to develop. The 
‘pulse’ may now cross the equator with a spurt 
(in a comparatively short period of time) and 
then the anti-cyclone will definitely weaken till 
the next low pressure area or ‘pulse’ ap- 
proaches it. In the case of monsoon depressions 
in Indian area, Sen calls this sort of thing 
which occurs in the southern hemisphere as a 
strong anticyclogenosis which gives rise to 
cyclogenesis in Indian area. This may also 
be compared with the idea of strong surges of 
high pressure in the 'Mozambique channel giv- 
ing rise to depressions in the Indian seas (com. 
Pendell and others). The main fact is that a 
‘pulse’ of fresh monsoon air crossed tlu* equator 
to feed into a tropical cyclonic storm or de- 
pression. The concomitant circumstance was 
the hig:h pressure area or the development of 
the anticyclonic cell and its later recovery. The 
author has pointed out that (Forecasting Wea- 
ther, etc., pp. 36 & 88) “At the time of crossing 
the equator (the ‘pulse’) the value of the morn- 
ing pressure is generally above 1020 mbs. nnd 
shows a good rise from the value on the pre- 
vious day. The pressure rise is almost con- 
temporaneous with the crossing of the equator 
by the pulse” and “Just before the transport 
of the fresh maritime air across the equator, 
fairly strong pressure gradient may be observ- 
ed south of the equator and sometimes the 
steep pressure gradient may be observed to 
extend as far as Mauritiu.s ...” As the high 
pressure area or the anticyclone is further 
away from the equator, it can be observed 
better but it would not ju.stify to designate it 
as the cause. 

If on the other hand, the ‘pulse’ did not cross 
the^ equator and moved westwards further, the 
next anticyclonic cell would develop and may 
release itself suddenly if now the ‘pulse’ cross- 
ed into the southern hemisphere. Otherwise, 
the anticyclone would release itself slowly and 
the next anticyclonic cell to the west of it will 
begin to develop. 

If the ‘pulse’ or far-eastern air fed into the 
maritime part of air of the secondary low of an 
extratropical disturbance the anticyclone would 
gradually develop and would be displaced 
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castwai'ds as a northward travel of Tr would 
need a southerly stream to the west of an anti- 
cyclonic cell. The release would still be 
gradual. The recovery of the position by the 
anticy clonic cell would depend on the motion 
of the low pressure area to the north of it. The 
shape of the anti cyclonic cell would depend on 
the relative position of Tr and the secondary 
low pressure areas of the extra-tropical depres- 
sion. 

If on the other hand, due to the secondary 
of the extra-tropical depression, the westerly 
stream strengthened, the anti-cyclonic cell 
would once again be developing. As the 
secondary low pressure areas travel almost 
E.N.E.- wards, one anticyclonic cell after an- 
othcr gets developed in an eastward progres- 
sion. Some of the developed anticyclonic cells 
may allow Tr to feed into the secondary while 
in others such a contingency may not happen. 
While the movement of the complex low of 
the western disturbance is large and erratic, 
the development and recovery of the almost 
stationary cells of anticyclones in the seasonal 
high pressure belt can be observed more 
closely. If the complex low pressure area of 
the western disturbance is broken up into a 
.series of distinct low pressure areas each of 
which is, moving E.N.E.-wards and has a sepa- 
rate existence the problem of following the 
western disturbances would be very greatly 
simplified' and here again this series of secon- 
daries is the cause and the change in the anti- 
cyclonic cells a concomitant. When the extent 
of a weather chart is small, a fast-moving west- 
ern disturbance can be detected by the chang- 
es in the anticyclones. During winter it is 
possible to hazard a guess that a western dis- 
turbance is approaching Iraq when the surface 
and the lower upper winds at Bahrein become 
morc^ northerly or northeasterly and no ob- 
servations from west of Bahrein are avail- 
able.’” Similarly even though, with the ob- 
servations on the charts no low pressure area 
can be drawn, the development of the anti- 
cyclonic cell can indicate an approaching dis- 
turbance. In the first case the seasonal high 
is getting narrowed, displaced and intensified 
due to the approach of a western disturbance 
and the wind at Bahrein becomes more north- 
easterly than its usual north-westerly. The 
footsteps of a camel on a desert allow one to 
deduce the movement of a camel, as a result 
of past experience regarding the shape and 
direction of its footsteps. 

In the northern monsoon, the easterlies are 
shifted northward in latitude (say about 20 to 
35 ‘‘N.) and the westerlies still further north. 
In the high pressure belt, the anticyclonic cells 
can still form and the development of the cell 
would depend on the far-eastern Tr feeding 
the monsoon depressions or to some western 
disturbance travelling at a higher latitude. 
As the western disturbances at a higher lati- 
tude ‘pulT up’ the monsoon depressions and 
allow it to recurve,’^ this would again be indi- 
cated in the displacement of the anticyclonic 
cell, and is a useful orientation in actual prac- 
tice. To draw the anticyclonic cell or to see 
its displacement, it may not always be neces- 
sary to have winds all round, as with practice 
and experience one can judge it. 

In the monsoon nearer the equator and south 
9 f it there is again a general high pressure 


area with variations. Further down in south- 
ern hemisphere the high pressure area breaks 
cells. It is possible to imagine that 
with the anticyclonic cells to the north of the 
mo^oon low and with the high pressure cells 
to the south of ii,i we have a street of vortices, 
ana whose displacements and variations indi- 
cate weather, not easily deducible otherwise, 
with limited observations. 

It follows, therefore, that the main thing is 
me movement of low pressure areas and the 
air masses connected with them as far as 
weather forecasting is concerned; and the anti- 
cells (or vortices) are the indicators 
01 the movement of air masses and low pres- 
sure areas. When this limitation is clarified, 
the indicative value of the anticyclonic cells 
can be fully exploited. This is specially useful 
to a forecaster whose chart is limited. The 
distance between two successive anticyclonic 
cells is determined from large dynamical consi- 
derations and the variation of the position and 
configuration of these anticyclonic cells is small 
from day to day so that patterns can be drawn 
and followed closer. If any cannot be drawn, 
due to lack of observations, it is possible to 
make a fair guess, and fill up the lacunae. A 
quick and unique way of drawing these anti- 
cyclonic cells,' whether the wind field is strong 
or weak and variable, and the cataloguing of 
the variation in the cell due to types of distur- 
bances that may be passing about it would be 
highly desirable. 
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A NEW METHOD OF OBTAINING 
SQUARES OF NUMBERS 

Many types of mathematical investigations 
often require squares of numbers of multiple 
digits. Barlow’s tables and calculating ma- 
chines not only have their limitations but are 
not always available to workers. A simple 
and ready method for obtaining squares of 
numbers containing any number of digits is 
illustrated here with typical examples. 

(i) Square of a figure of two digits — 95. 

21 

95 


9025 

Square of the first digit — 25. Put 5 of 25 in. 
the units place of the result and carry over 2 ; 
next multiply the first and second digits of 
the number, double the product and add 2, 
— 92. Put .2 of 92 as the next digit of the 
result and carry over 9. Next square the 
second digit and add 9 of 92; that will give the 
last digits of the required square — 9025. 

(ii) Square of a figure of three digits — 647. 
321 
647 

418609 

Square of the first digit — 49. Put 9 of 49 in 
the first place of the result and carry over 4. 


Next multiply the first and second digits, 
double the product and add 4 — 60. Put 0 as 
the next digit in the result and carry over 6. 
Next multiply the first and third digits, double 
the product and add to it the square of the 
second digit, and then add 6 — 106. Put 6 as 
the next digit in the result and carry over 10. 
Next multiply the second and third digits, 
double the product and add 10—58. Put 8 
as the next digit and carry over 5. Next square 
the third digit and add 5, we get 41 as the last 
two digits of the result — 418609. 

(Hi) Square of a figure of five digits— 64537. 
54321 
64537 


4165024369 

Square the first digit — 49. Put 9 as the first 
digit in the result and carry over 4. Multiply 
the first and second digits, double the product 
and add 4 — 46. Put 6 as the next digit in the 
result and carry over 4. Next, multiply the 
first and third digits, double the product, add 
the square of the second digit and then add 4 
— 83. Put 3 as the next digit in the result and 
carry over 8. Next multiply the first and fourth 
digits, double the product and add to it the 
doubled product of the second and third digits, 
and then add 8 — 94. Put 4 in the result, and 
carry over 9. Next multiply the first and fifth 
digits and double the product, multiply the 
second and fourth digits and double the pro- 
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1.047, 

duct, square the third digit, add all the three, 
and then add 9—142. Put 2 as the next digit 
in the result and carry over 14. Next multiply 
the second and fifth digits, double the product 
and add to it the doubled product of the third 
and fourth digits and then add 14 — 90. Put 0 
as the next digit and carry over 9. Next multi- 
ply the third and fifth digits, double the pro- 
duct and add the square of the fourth digit 
and then add 9 — 85. Put 5 as the next digit 
and carry over 8. Next multiply the fourth 
and fifth digits, double the product and then 
add 8 — 56. Put G as the next digit in 
tlie result and carry over 5. Finally square 
tile fifth digit, and add 5, we get 41 as the 
first two of the result 4165024369. 

The method can be similarly applied to 
figures extending to any number of digits. It 
may be noted that the method can be worked 
entirely mentally. I propose to give other 
methods in a number of subsequent communi- 
cations. 

Statistical Section, 

Indian Agricultural 
.Research Institute, 

New Delhi, Azizuddin Ahmad Siddiqi. 

April 21, 1947. 


COLOURED LIMESTONES OF THE 
PALNAD AREA 

Samples from the limestone deposits occurring 
in Palnad in Guntur district exhibit an attrac- 
tive variety of colours, A single piece of a 
few inches length taken from such samples is 
often found to have distinct zones which are 
vei*y different from each other in colour. Two 
sections in juxtaposition but possessing .shades 
of chocolate and pale green respectively are 
cut from the same? plane of easy breakage. 
The relative behaviour of these two sections -in 
the matter of certain physical properties has 
been studied by us. 

EO'cetive ela.stic constants arc determined by 
the wedge method developed in this laboratory, 
and are given below along with the densities. 


CaAowv 

Density ^ 
(^m./cc.)' 

Ultnisonu: 

velocity 
(km. /see.) 

Effective elastic 
cc ns taut 
(clyn i:s/sc|.cm.) 

Chocollltt: 
Ihile lireen 

' 

2-78 1 
2 -GO 1 

6-42 

6-52 

1-144X 10^“ 
1-147x10'“ 


The dielectric constants are determined by a 
liquid mixture method. The limestone section 
is moved between the plates .of a condenser 
containing a liquid mixture, and the concentra- 
tion of the latter is adjusted such that the 
introduction or withdrawal of the section does 
not change the capacity. Then the dielectric 
constant of the liquid mixture, which is equal 
to that of the solid section, is determined. The 
two sections are dried by heating at 200° C. 
for two hours and their dielectric constants are 
determined. Later, they are made to absorb 
different amounts of moisture, and the dielec- 
tric constants for different moisture contents 




Moisture content in 
gms. per unit volume 


Dielectric Constant 


Chocolate | Pale green 
coloured section ; section 


Dry 

•0011 

•0020 (equilibrium' 

•0032 

•0040 

•0006 (equilibrium) 
•0014 


8*4i 

•1 

7*8£ 

•1 

9^5 i 

•1 



12-2d: 

•1 



19 i 

•5 

■ 


26 ± 

1 

f 




! 10-6i: 

•1 



15 i 

•5 


half an hnnr Tiu clipped in water for 

^ our, taken out, and their surfaces 
were wiped well. It was found that their mois- 

creLed^a^nH® graduaUy de- 

^ ^.ttained equilibrium values in a 
^ equilibrium moisture content for the 
chocolate-coloured section is *0020 gm./c.c. at 
which the dielectric constant is 12-2. Th^ cor- 
responding moisture content for the pale ‘'green 

gm./c.c., dielectric coLtant be- 
ing xU*o. 

Thus we see that the elastic constants of th® 
two sections are the same and their dielectric 
constants are very near each, other in the dry 
condition. The effect of moisture is different 
in the two cases. The two sections can retain 
quite different amounts of moisture in equil- 
ibrium. Further, for the same moisture con- 
tent, the dielectric constant of the pale gr^en 
section changes more than that of the choco- 
late-coloured section. It is suggested that the 
differences in colour have something to do with 
the probable differences in the particle size, 
the latter property also manifesting itself in 
the absorption and retention of different 
amounts of moisture. 

The authors are grateful to Professor S. 
Bhagavantam for his kind interest in the work. 

D. A. A. S. Narayana Rao. 

G. H. S. V. Prasada Rao. 

Andhra University, 

Physics & Geology Departments, 

May 8, 1947. 


ESTIMATION OF TOTAL CHLORINE 
IN BLEACHING POWDER 

The method that was being followed in this 
laboratory for estimating total chlorine in blea- 
ching powder was as follows : — 

(1) Reduce an aqueous suspension of the 

bleach with hydrogen peroxide and 
estimate total chlorines by Volhard’s 
method. 

(2) Reduce an aqueous suspension of the 

bleach with the exact quantity of 
arsenite required as determined in the 
usual manner for estimation of avail- 
able chlorine ; add 20 c.c. cone. HCl 
and distil into 10% KI. Titrate th^ 
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iodine solution which gives the equi- 
valent ol chlorate. 

I’otal chlofhie was omained by adding the 
Iwo ehlonnc equivalents. 

/riiis method involving three determinations 
O.e., including the determination of available 
chlorine) and a distillation, was considered 
ciinihtn'sotne, and the following was tried as an 
alU‘rnative. 

0-3 to l)*4 gm. of the sample is mixed with 
ten times its weight of anhydrous sodium car- 
bonate rireviously dried at 150° C. and placed 
in a platinum crucible. The mixture is covered 
with a layer of 5 gms. of anhydrous sodium 
carbonate. riie crucible is gently heated on a 
pipe-clay triangle and raised to dull-red heat 
in not less than fifteen minutes, and kept at 
this ttnn{>orature for 10 minutes. It is then 
cooled, placed in a covei'ed beaker, the con- 
tents tip])ed out and dissolved in dilute nitric 
acid. Any .salt left in the crucible is also simi- 
larly dissolved, the crucible removed by means 
of a pair of platinum-tipped tongs, and rinsed 
inside and outside with water into the beaker. 
The chloride in the solution is then estimated 
by' Volhavd’s method. 


In oi'der to find out if any chlorine was lost 
during heating in the process, a short half-inch 
silica tube was packed successively with 5 gms. 
of anhydrous sodium carbonate, bleaching 
powder mixed with ten times its weight of 
anhydrous sodium carbonate, and another 
5 gms. of sodium carbonate, A current of air 
freed from CO.> and moisture was drawn slow- 
ly through the packing by means of a filter 
pump into a U-tube containing 10% KI solu- 
tion containing starch as indicator. The por- 
tion containing bleaching powder was heated 
gently at first and then raised to red heat.' 
Th(?re was no colouration of the iodide solution 
in 20 minute.s. 0*3 gm. and 0-6 gm. of bleaching 
powder were also heated with negative results. 

It is os.sential that the heating should be done 
gently at flr.st and that the sodium carbonate 
should be anhydrous. The following table 
.shows that the new method while quick and 
elegant gives figures that agree closely with 
those obtained by separate determinations of 
the various constituents of bleaching powder. 


S<‘rial No. 

Hy Metlnal 
(1) 

Total chlorine 

By fusion with NaoCOs 

1 

S3 -30 

33*33 

2 

33-41 

33*34 

3 

33-41 

33*40 

4 

33-41 

33*25 

5 

33-41 

33*32 

ti 

33-41 

33-28 


Our thanks are due to the Controller of 
Armament Development for permission to pub- 
lish this note. 

Inspectorate of Military Explosives, 

Kirkee, C. D. Lafferty. 

April 28, 1947. K. S. Varad-achar. 


VISCOMETER FOR HETEROGENEOUS 
MIXTURES 

The usual kinematic type of viscometer is 
obviously unsuitable for heterogeneous mix- 
tures in which a solid phase is uniformly distri- 
buted in a liquid phase, as for instance T.N.T. 
and ammonium nitrate over 80° C. For mea- 
suring the viscosity of such a mixture a simple 
apparatus is described here. 

The principle on which the instrument is 
worked is the measurement of the time taken 
by a paddle to complete a definite number of 
revolutions under the force of falling weight, 
or alternatively the weight required to turn 
the paddle at a given speed. 



VISCOMETER . 


The apparatus shown above consists of : — 

1- A— Steam-jacketed aluminium can of 600 c.c. 
capacity. 


2 . S — Aluminium stirrer. 

3. (rear System : 

B— bicycle hub, carrying the stirrer l)elow and 
amounting above, on which a detachable 
pulley can be quickly slipped on. 

Pi and P 2 — Two detachable pulley.s either n> 
which can be taken on B. Pi is operated yo 
an electric motor during the preliminary 
process of stirring the material under test. 
P 2 is operated by the falling weight of 
during the measurement of consistency l?e 
material under test. 

C — Bicycle hub. 

P 3 — Pulley attached to C, carrying the falHng 
weight. 

P 4 — LargefpuUey, coaxial with P 3 to unwind 
a thread from P 2 , thereby causing P.> to 
rotate. 

4. W — Moving weight. 
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f). lUfctrir in »|nr l/lO h.p. wilh a.n adjiisla I )Ic 
rlK'dslat. 

'I'hc proi-ndmc fui mrasunMUfiit is as lOI- 
lows : 

1. 'The in nan A al is stirri'd 

I'lcftrira II V ly niraiis of I'l ami 1*| fnr 20 
luinulns. 'I'lif llircad is niraiuvliiln wound 
on 1*0, ltiiu!.*iny, tlin Wfii.»ht into posilion, 
in rnadinnss lOrlht' nuMsnrnini'nl . 

2. I’l is slipp<(l till tin* mounting and rn- 
[ilanod l)y l*o, whinli is pr<*vontt‘tl Iron) 
I'olati on liy a stop on i*.,. 

li. On mnioving tin* stop, W is sol in motion 
l ausing and to rotate*, as also I’o. 
'Tht* linn* lalvon for t,ho w.'ight lo fall 
tlnanigh a given lu'ight is iu(*a.surt!d by a 
stop watcli. I rin* o[)(*iaiion of changing 
ovc;r iVoin I*, to 1*^. and starting l*o in 
motion lake's less than 5 s(*i:s.) 


Standardisation of tiif Viscometfr . 

Thci staiulai'disaiion of the apparatus is 
tdTecled liy using' (homogeneous) compounded 
g'n*ases of viscositiiys determined independently 
in the Utniwood viscometer. The greases are 
lilled into A to a height of 4 inches and stirred 
at a constant rate (c. GOO r.p.m.) by means of 
tlu‘ aluminium })addle (motor-driven) for 25 
minutes at suitable temperature. The pulley 
geared to the motor is then taken olT the spin- 
dle and immediately replaced by the pulley to 
be opm-ated liy the falling weight. The time 
taken by the weight to fall through a height 
of 45 inches is tlum noted (drop time). 

results on the absolute viscosities of the 
greases used and their drop times are embodied 
in Tabli‘ I. The relationship between the vi.s- 
eosities and tlic drop times is linear, and under 


centipoises as measured in the Redwood visco- 
meter ; t and are the drop" times with differ- 
ent weights. The numerical constants in the 
ociLiations have been derived by extrapolation. 

It will be seen from Table I that the 
nuirierical values for viscosity calculated from 
eitlier of Ih.* above formula using the drop 
times determined in the new instrument and 
with the two dilferont specified weights agree 
very closely with the values determined in the 
Redwood vo'scometcr. 

The instrument thus standardised has been 
employed in testing the viscosity of hot amatol. 
Dilferont compositions of the mixture with the 
same quality of ammonium, nitrate and having 
the .same grist size, and T.N.T. were prepared 
and viscosities determined (Table II). 

Tadi.k TI 

Apparent viscosity of apiatolm of different 
composition.^ 


Tvmp. ■-07“ C. 
W. 522-5 g. 





C-oinpo.sitioi) Ami)ioniam nitiatt? 

40 45 50 55 parts 

'r.N.'i'. 

00 5 5 50 45 „ 

! Imp liitii; iit sue. 

10-3 12-0 15-1 I7-r, 

Vi.scosity In centipoises 

__l 

197 326 456 600 


The increase in apparent viscosity proportional 
to the increase in solid component of the mix- 
ture, proves the utility of the instrument for 
comparative estimation of such mixtures of 
vary in g com pos it i ons . 

'Die authors’ thanks are due to Dr. H. R. 
Ambler, Chief Inspector of Military Explosives, 
Kirkee, for his help and suggestions, and to 
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Viscosity as determined by the new instrument and by Redioood 


Moltuii 'I’.N.T'. 

( Ilyt'crint* 

kviltht*;' based gifuses 


(T 07‘’C.) 



Visi’o.sity in 

C(*ntip:>i.st;s us delerniined liy p)-(,'senl 

iiiatiiunent 

Vi SC OS) ly 
CDi)Up<)is<rs 

W ^ 522 

5g. 

1 W 422. 5 g. 

( Rt'd woiul ) 

t (secs.) 1 

n 

(i (>fcs.) 


0 

O-O 1 

iP4 

... 

.... 

IH 

7*1 I 

17-0 

8*1 

10-0 

104 

0-7 ' 

io;b2 

11-2 

104-8 

:m) 

]:b7 

287 -2 

10*0 

:$8‘)-8 

770 

1*0 -0 ^ 

770*0 

2‘1 • 2 

774-0 


the conditions of tlio experiment (temp. the Director of Teehnical Development for 
!)7''C.) is ropresenteci by the empirical for- permission to publish the note. 

•- 5()t - 380 for a weight of 522-5 gm. Inspectorate of Military B. N. Mitra. 

n 46-86 t, —361), for a weight of 422-5 gm. Explosives, Kirkee, B. M. Mani;i„ 

where 71 = n, and is the viscosity required in April 3, 1947. 
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CHEMICAL EXAMINATION OF THE 

FLOWERS OF MELIA AZADIRACHTA 

Melia azadirachta is well known for its medi- 
cinal US.3S throughout India. The oil obtained 
from the seed kernel known commonly as 
‘Neem Oil’ has been the subject of several in- 
vestigations in the past.i Murti et al.^ and 
Siddiqui^ have investigated the oil with a view 
to isolate crystalline non-glyceride compo- 
nents that may be responsible for its therapeu- 
tic properties and have reported the isolation 
of a number of substances, some containing 
sulphur and some free from sulphur but all 
characterised by marked bitter taste. 

The flowers are reputed to be useful as a 
bitter tonic after fevers, to remove biliousness, 
and in the treatment of certain skin diseases.-^ 
They have now been subjected to chemical 
examination with a view to isolate any spe- 
cial components that may be responsible for 
these properties. 

Extraction of the dry material with different 
solvents in succession gave the following 
results : 


Solvent 

9c extractive 

Nature of residue 

Petroleum Ether 

8*9 

Yellow unctuous solid 

(60°-80”C.) 


m.p. 41°-42° 

Ether 

2‘0 

Green waxy mass. 

Chloroform 

0-4 

Soft y eilow solid. 

Alcohol 90% 

12-5 

Brown resinous semi- 
solid, markedly bitter. 

Water 

13*3 

Brown resinous solid 

I containing reducing 
Sugars and tasting 



' bitter. 


For extraction on a large scale only petro- 
leum ether and alcohol were employed. 

Petroleum Ether Extract 

The extraction was done in the cold (12 hrs.) 
three times. From the combined extract the 
solvent was removed by distillation first at 
ordinary pressure and finally under reduced 
pressure. The yellow unctuous solid left be- 
hind was treated with acetone in the cold and 
filtered. The white solid residue was waxy ; 
it was crystallised from boiling absolute alco- 
hol when it came out as a colourless solid 
melting at 60° -63° C. and having the following 
constants. Acid value = 5*8; Saponification 
value = 43 ‘2 ; Unsap onifiable matter = 64-3 
per cent. 

The acetone filtrate from above was distilled 
under reduced pressure, when a golden yellow 
oil was obtained. It had a characteristic smell 
and an irritant bitter taste, and showed signs 
of decomposition when heated above 65° C. 
giving rise to irritant fumes. It did not con- 
tain any sulphur or nitrogen. It had the fol- 
lowing properties. Refractive index (29° C.) = 
1-4850; Acid value == 41*20; Saponification 
value = 123-20; Unsaponifiable matter = 38*1 
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par cent. The unsaponifiable matter was sepa- 
rated into two fractions by the use of hot alco- 
hol. The less soluble fraction consisted of a 
waxy solid melting at 63° -65° C. which did not 
give sterol reactions, resembling the solid wax 
previously obtained. The more soluble frac- 
tion gave strong colour reactions for the pre- 
sence of sterols. 

The mixture of fatty acids obtained from the 
above oil was examined by Twitchell’s lead- 
salt method and found to consist mainly of 
saturated acids. When heated at the tempe- 
rature of the water-bath it showed signs of 
decomposition with production of irritant 
fumes just as the original oil itself. 

Alcohol Extract 

The flower material left after petroleum ether 
extraction was extracted with boiling alcohol 
three times (6 hrs. each time). The viscous 
residue obtained by the concentration of the 
extract in vacuo was agitated with a large 
volume of ether to remove the ether-soluble 
portions. The ether-insoluble portion was 
taken in the minimum amount of alcohol and 
diluted with a large volume of water, when a 
brown amorphous powder (A) was obtained. 
It was sparingly soluble in most of the organic 
solvents and was not bitter to taste. 

The ether extract mentioned above was re- 
peatedly shaken with 5 • per cent, sodium 
hydroxide solution, and the combined alkaline 
solution was acidified with hydrochloric acid. 
The solid obtained was soluble in alcohol and 
the solution gave an olive green colour with 
fendc chloride. By taking up the dry sub- 
stance in dry ethyl-acetate and adding petro- 
leum ether an yellowish brown,’ amorphous 
powder (B) was obtained in a small quantity. 
This also was not bitter. Major bulk was found 
to be resin. 

The ether solution containing the alkaly- 
insoluble matter was concentrated, whereby ' a 
soft greenish scmisolid (yield = 1*3 per cent.) 
was obtained. It had a characteristic smell 
arid was very bitter to taste. This was parti- 
tioned between petroleum ether and 70 per 
cent, aqueous alcohol and the two layers work- 
ed up separately. The solid obtained from the 
alcohol layer was dried and dissolved in ben- 
zene, and the solution diluted with petroleum 
ether. A light yellow powder (C) melting at 
95°-100° C. with decomposition was obtained. 
It was markedly bitter to taste. It did not 
contain any sulphur or nitrogen. Its compo- 
sition could be represented ‘ by the following 
empirical formula : 

C^H,,0 (Found: C = 68*2; H =z 8-4; 

requires 0 = 68-6; H = 8-6). 

From the petroleum ether layer a green treacly 
residue (D) was obtained. It was - the most 
bitter of all the fractions, but could not be 
crystallised. It was non-reducing to Fehlings 
but reducing to alkaline permanganate. It was 
oil-soluble. 

The main components of the neem flowers 
seem to consist of wax, oil and bitter substan- 
ces- (C & D). The bitter substances may be 
responsible for the tonic properties and the 
irritant oil may explain its usefulness in skiq 
diseases. 
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Our thanks are due to Prof. T. R. Seshadri 
for Ins kind interest in this work. 

S. Sank AHA Suhramanfan. 
S. Rangaswamy. 

Dept, of Chemical Technology^ 

Andhra University, 

Waltair, 

April 12, 1947. 
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A NOTE ON THE CALCAREOUS MARL 
DEPOSITS OF U. P. 

I'liK objtKd, of the present note is to record the 
(?) natur(' and occurrence, (ii) physical and 
chemical aspc'cts, and (???) the suitability of the 
marl, found in lh(‘ districts of Lucknow, Unao, 
Ktie Bareli and Barabanki for economic pur- 
poses. 'riu‘.st‘ deposits were first discovered and 
.studied for cement manufacture by E. J. 
llallidy, and the r.sults were recorded in 1923.* 
I.ater on in 1941, the author carried out for 
about a year ;u\d a lialf the preliminary survey 
and prospecting of these deposits. 

(?) Naturt* and Occurrence.’^- iVhcHQ are fresh- 
water marls. 'Plte deposits arc found in many 
places along tht‘ valleys of the rivers Sai, 
Gomti, Gogra, etc., or gergirally in the low 
lands, jhils, tah, swamps or the old beds of 
riv(‘rs. The marls lie under (>-15 feet of clay, 
and occur nu>rt‘ or le.ss as lenticular basin- 
shap{‘d d(‘posits of re latively small size. There 
is nothing on tlu‘ surface which indicates depo- 
sition of marl undenu^ath. Gi'nerally the areas 
arc‘ highly cultivated. U has been observed 
by tin* author that sugarcane grows <(uite pro- 
fustdy in tlu‘ lands wiiert* the marls lie below. 

(ii) Phiisical and Chemical Aspects. — Marl 
as found in nature i.s very wet, and may con- 
tain mor<‘ than 30 per c(‘nt. of moisture. It is 
line and sticky. 'riu‘ colour varies from grey 
to whitish pjey. The darker colour i.s gene- 
rally due to lh<‘ pre.seruH‘ of much organic 
nialttn-, both mollu.se shtdls and plants. The 
shells may .s‘om<‘linu?s be absint, whereas in 
some cases tiu‘ marl is made up entirely of 
shells. Th<‘ good (|uality marls usually con- 
tain very little of tine sand or grit. 

It is a chtuniral deposit of calcium carbonate, 
containing .39 pt*r cent. CaO. The alkalies are 
less than I per cent, while the silica is little 
moi’t' than Hi per cent, Fe.,0.(, TiO., and MgO, 
whicdi are objeedionabk* for t.'cment manufac- 
ture are within the limits of British Standard 
Speeilications for Portlaiul Cement. 

(ii?) Suitalyilitif for Cement Mann/acture.— It 
is generally felt that lime made out of marl is 
definitely better and cheaper than that from 
other sources. The tensile strength and expan- 
sion of the limes obtained from various sour- 
ces support the above idea. 

The physical and chemical studies of the 
marl deposits reveal that they can be used for 
the manufacture of cement only after calcula- 
tion, as the percentage of CaO is lower than 


thie one rcc4Liired by British Standard Specifi- 
c!ations of Portland Cement. 

(iv) Extent of Deposit . — The material is 
found in pockets up to 50 chains long and from 
150- 1,000 ft. in width. The thickness of marl 
varies from 3-12 ft. with an average of 4V2 ft. 
and the overburden of clay is 4-12 ft. thick. 
The most important pockets are in the Basah 
Jhil in the Unao and Rae Bareli districts. 

(?D Quantity Estimated . — The total estimated 
deposit of marl in the three districts of Unao, 
Rae Bareli^ and Lucknow is about 35-9 million 
tons. Besides these three districts, the areas 
in the district of Barabanki are yet to be 
examined. 

(vi) Facilities for Development . — Owing to 
the nature and mode of occurrence of the mate- 
rial, the examination, prospecting and develop- 
ment present certain peculiar difficulties, 
such as inflow of water. The most suitable 
iviethod for getting the marl would be by dredg- 
ing, and the cost - involved in this m'ct'hiod is 
considerably lower than that of mining a 
limestone deposit. Further, the calcination 
ti’catmcnt does not require mucii labour or 
huge machinery, since it requires only a small 
wet grinding and crushing plant, and the addi- 
tion of bauxite to the slurry. The position of 
these deposits is ideal fj'om the point of view 
of cheap labour and easy transportation to the 
factory and tiic market. 

Department of Geology, 

Benares Hindu Univei'sity, B. S. Mithal. 

April 104T. 

1. Wat. son, AV///. fud. and /.a/i.y 1923, No. 430, 

27-41. 2. U. I*. (lovl. Minaoraiulum (Ihidgi't 1947, 
Grai t No, 39, Ai'cownt 72). 


THE BIOLOGY OF EARIAS CUPREO- 
VIRIDIS WLKP 

TiiK- failure of cotton crop in the Punjab in 
1905 and in Sind in 19()(B bi'ought spotted boll- 
worms, Farias fabia and E. insiUana, into pro- 
minence. Since then these two species have 
l)een under close investigation. A third species 
of Earias, cupreoviridis, however, has not been 
recorded fi'om cotton, but only from some culti- 
vated Hibiscus species and capsules of jute- in 
India; and this has only been casually studied. 
Fletcher, PHctcher and Misra, ' and Haroon 
Khan e.t al.J recorded the host plants and dis- 
tribution of this species in several tr^icts of 
India, while Hampson^' reported that the spe- 
cies is also found in parts of Africa and South- 
Eastern Asia. 

For s<)m.otime E. cupereoviridis has been 
known as a pest of cotton in China,’^ Formosa^ 
and Philippine Islands and there is every 
danger of its attacking cotton in India as well. 
Some preliminary observations on the biology 
of this insect made at Delhi during the last 
two years are recorded here. 

It has been observed that E, cupeoviridis 
remain.s active in Delhi from April to October 
hibernating for the rest of the year in the 
pupal stage as long as the mean laboratory 
temperature remains below 80'" F. This species 
hence differs from E. fabia and E. insulana iq 
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so far as it hibernates for a fairly long period. 
But during the period of activity its general 
behaviour is very similar to those of the other 
two species. In 1944 and 1945, the time at 
which the pupae entered into hibernation was 
not very variable. Caterpillars collected from 
field or bred in laboratory in the first fortnight 
of October or later entered into hibernation as 
they pupated. The date of emergence of moths 
from hibernating pupas, however, varied. In 
1945 the first moth emerged on 20th March, 
the last one on 27th May, the largest number 
of them emerging in the first fortnight of May; 
during 1946 the first moth emerged on 26th 
March, the last on 5th May with the majority 
emerging in the second fortnight of April. 

Further, it was possible to rear this species, 
generation after generation, all through winter, 
at two constant temperatures, 86® F. and 80° F*. 
Ax both these temperatures the insect remained 
’active and did not show any sign of hiberna- 
tion. At 86° F. the total life-cycle was coni- 
pleted in about 23 days, while at 80° F., it took 
about 28 days. The total duration of life-cycle 
’of this series is thus longer than that of E. fa- 
bia by about 3 days at 86° F.io At other tem- 
peratures too this species takes somewnat 
longer than E. fabia to complete its life-cycle. 
Butac’s (1933) observation fully supports this 


conclusion. . x i. 

Therefore, temperature appears to be the mam 
factor, if not the only factor, that brings ab 9 ut 
hibernation. With a view to studying the in- 
fluence of low temperature on hibernation, some 
observations were made. A number' of freshly 
formed pupae from larvae bred at 86° F. were 
exposed to 70° F., and moths emerged from all 
of them within three weeks. Again, 
larvae reared at 86° F. were exposed to 70 i., 
where they pupated within two days, and from 
these also moths emerged within three weeks. 
On the other hand, pupae got from larvae kept 
at 70°F., when transferred to a high temperature 
of 86°F., took longer to emerge as moths as 
compared to the pupae from the larv^ at 86 F. 
It is hence evident that low temperature acting 
on the larval stage and not the pupal stage 
bring about hibernation.. 

Humidity, which is another important ecolo- 
gical factor, does not appear to have any 
marked influence on hibernation ; and cmring 
March-May when the hibernation ends, humi- 
dity generally remains very low ; at high 
temperatures, as stated above, it was possible 
to rear generation after generation throughout 

winter months. ^ ^ i 

At Delhi E. cuprioviridis has been found only 
on Sida grewioides which is a common weed 
in • this locality. Lefroy- and Fletcher and 
Misra^ recorded some species of Htbtscus and 
jute as its hosts, while in the Punjab it has 
been bred from Sida cordifolia and Malvestrum 
tricuspidatum/^ two weeds commonly found in 
several parts of the province, and also rarely 
from two cultivated plants, Hibiscus esculen- 
tus and Althea rosea. In the laboratory this 
species was bred all along on Hibiscus escu- 
leritus without difficulty. With some difficulty 
the insect was also bred on flower-buds and 
bolls of cotton; and later, three consecutive 
generations were reared on the same food- 
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plant. Moths of the first generation as also 
of subsequent generations behaved quite nor- 
mally and laid viable eggs. These observations 
suggest that the insect is a potential pest of 
Hibiscus esculentus (bhindi) on which it is 
found even under field conditions in parts of 
the Punjab, and it is also possible that it may 
at any time start attacking cotton. With the 
rapid extension of cotton and the evolution of 
numerous varieties of different texture there is 
every danger that this insect may divert its 
attention to cotton in India also. 

The writer is indebted to Dr. Tashkir Ahmed, 
Imperial Entomologist, for giving all facilities 
for this work and to Mr. Sadiq Khan for help 
in rearing and other routine work. 

Indian Agricultural Res. Institute, 

New Delhi, M. Haroon Khan. 

April 18, 1947. 
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DIASPORE WITH PYROPHYLLITE 
FROM HAMIRPUR DISTRICT, 
UNITED PROVINCES 

Misra^ has recently shown that the long-known 
deposits of steatite of Hamirpur district in U.P. 
are deposits of pjnrophyllite. The main deposit 
occurs at Gorahri (79° 37'-25° 27') associated 
with quartz reefs traversing Bundelkhand — 
granites and gneisses. In no case is the mineral 
f oimd in the granites and gneisses ; it is in- 
variably restricted to the quartz reefs. Three 
new deposits were subsequently discovered in 
the quartz reefs at Turra (79° 27'-25° 29'), Gir- 
war (79° 29'-25° 31') and Pahari Garhi (79° 31'- 
25° 32'). A hydrothermal origin has been ad- 
vanced for the origin of these deposits. 

At Gorahri where regular mining is being 
done diaspore was discovered in the form of 
geode-like bodies in the veins of pyrophyllite.. 
The average diameter of these bodies measures 
about 5". The mineral shows compact masses, 
purple radiating crystals, and well-developed 
greyish- white pearly crystals up to 1*25" in 
length. . The second variety is extremely brit- 
tle. The average specific gravity and hardness 
are 3*22 and 6 respectively. 

Under the microscope thin sections show 
elongated: ..blades and needles, and one set of 
fine cleavage lines are very characteristic, 
though sometimes traces of another set of 
cleavage lines are seen. Almost all sections 
show straight extinction with respect to the 
Qleavage lines, The length of the mineral is 
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fast, and the optic axial angle appears to be 
very great. The average and maximum re- 
fractive index of the mineral are 1-70 and 1*74 
respectively. 



(1) By Ordinary light < 39. vSh owing blades and 
needles of diaspore. 

The purple variety had the following com- 
position : — 


Constituent 

Percent. 

Si 02 

3-71 

Ee203 

0-07 

Al 2 O 3 

82-09 

H 2 O 

14-53 

Total 

100-40 


Analyst : C, P. Sood. 

The impurities are evidently due to conta- 
mination from the associated pyrophyllite. 



(2) Specimen^;, of_^diaspore; 2/3 natura size, ehT 
prismatic crystals are arranged round a core of pyro- 
phyllite, 


In India diaspore ^ has been icported in 
traces in the sillimanite gn<^sses of Bihar and 
corundum-bearing rocks of + 

extensive aluminium ore of the Kashmir btate 
is probably a diaspore and boehmite t'eck.' 
The present communication is perhaps the 
first record of diaspore occurring as an inde- 
pendent mineral in the forrn of well-dey eloped 
crystals. Its association with pyrophyllite is 
also noteworthy. In Japan it occurs at bhoko- 
zan in Bungo Province with al unite, pyro- 
phyllite and kaolinite as a hydrothermal alte- 
ration of porphyrite.-* 


R. C. Misha. 
C. P. SOOD. 

Dept, of Botany & Geology, 

Lucknow University, 

Lucknow, 

March 28, 1947. 
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THE ALKALOIDS OF XA-NTROySYLXJM 
BUDRUNGA WALL. 
Xanthoxylum hudrunga Wall. (Fam. Rutacece) 
is a well-known indigenous drug valued as a 
remedy for intestinal complaints and general 
debility.. Dieterle^ traced an alkaloid in its 
bark, but could not isolate the base or its salts 
in the pure state. 

The bark of X, hurdunga, procured from 
Dacca, has been examined, and the results are 
given in this note. Two crystalline, coloured 
alkaloids were isolated in the pure state from 
the alcoholic extract of the bark. This olTercd 
considerable difficulty as the separation of the 
bases and their salts could not be clTccied by 
fractional crystallisation f.rom pure or mixture 
of solvents. They could only be separated by 
hand-picking. The bases isolated fi*om the 
bark appear to be new compounds, and have 
been called Budrungain and Budrmtgavrmi res- 
pectively. 

Budrungain (yield 0-0025 per cent.) forms 
yellow rods from methyl alcohol and ethyl ace- 
tate, and chars above 180^ C., but does not melt. 

Budrungainin (yield 0-005 per cent.) crystal- 
lises from methyl alcohol and ch-lorofonn in 
slender shining orange needles which melt at 
155° C. 

The alkaloids are being further investigated. 

I am thankful to Dr. S. Sen for kindly sup- 
plying me with the hudrunga bark, and to 
Dr. A. Chatterjee for her intcTest and kind 

advice during the progress of this work. 

Organic Chemistry Laboratory, 

University College of 

Science and Technology, 

92, Upper Circular Road, 

Calcutta, Harinarayan KiiASTAcm. 

May 12, 1947. 


1 Arch* Pharm.^ 1919, 257, 2G0, 
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POST-PARTUM QsSTRUS IN THE 
INDIAN SHORT-NOSED FRUIT 
BAT, CYNOPTERUS SPHINX 
SPHINX (Vahl.) 

NycierLs luteola (Thos.) appears to bo uni(iue 
among insectivorous Cheiroptera in oxpcM*iono~ 
ing a post-parturn testrus with at Ic'ast two and 
possibly three pregnancies occurring in quick 
succession. Harrison Matthews* suggests that 
tlie above species may be poly(x\strous. 

Braesirup- consid^’rs it probable that in Tro- 
pical Africa insectivorous bats have two brc'cd- 
ing seasons in the year. Do the Cheiroptc'ra 
breed twice in the tropicad Indian climate* V 

Our information on the reproduction of 
fruit bats reveals that most forms have d(‘li- 
nite breeding seasons characteristic of the spe- 
cies. Bakers’** comprehensive list on IHeropi- 
d:e indicates that thc\y are mona\strous. 

Pliillips* obscrvc'd in the India!i Short-no.sed 
Fruit bat, Cynopterus sphinx (Vahl.) 

from Ceylon, females with young during most 
months of the year, and remarks that the bre(*d- 
ing is probably intermittent throughout th(\y('ai\ 

My observations on Cynopicrus spliinx 
sphinx (Vahl.) reveal that thei*e is post-par- 
tum oestrus and that at least two pregnancies 
occur in quick succession. Four adult sp(‘ci- 
mens were obtained at Malleswaram (Banga- 
lore), and three at Iloskoto (sixteen miU's from 
Bangalore) all of which while in lactation, and 
with young ones still clinging to the nipples 
were at the same time pregnant. The collec- 
tion from each one of these places itududed also 
an adult male which was in full fiuK’tional 
activity. 

The period of gestation in Cynopterus spfiiiki: 
sphinx (Vahl.) is about live month.s, while tlu* 
period extcnd.s to six months (Baker and 
Barker*) and sometimes exceeds it (RatelilVe*') 
in the other Mogachc iroptera. Pregnancy 
alternates between the two horns of ilu* uterus 
and the ovaries function allernaiely. Sections 
of the ovaries show that the cori)ora lutoa p(‘r- 
sist till parturition. 

The available information indicates that this 
species dificrs from all other Megaclieiroptera 
in experiencing a post-partum (cstrus and that 
two pregnancies occur in ctuick succession in 
the month of April. The comparatively long 
gestation period of about (ivc months precludes 
any possibility of this species being polyces- 
trous. 

This is perhaps tlie first record of a Fruit 
Bat breeding twice a year. 

Department of Zoology, 

Central College, 

Bangalore, P. A. Ramakuisuna. 

June 9, 1947. 
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E L E C T R 0 1. Y I'l ( ’ K F I ) I J C T i O N 
O F m-N 1 T R A N I L 1 N F T O 
2, 4-DIAMINOPHh:NOL 

3, 4-I)iami\’oi’uk\'(>i. winch i;: a valuafdo phoi<)~« 
graphic ({t‘v-.'lo{Jt‘r. has propannl from 

variou.s .starling, matt'nals dorna'd from !H*n» 
•/.cue. It has l)tHm ohlamod fr<uu 3. d-aiinitro-^ 
phenol l)o1h by clu'inir.aP a;; wofl a.-: fjv tdoclro- 
iili<‘ inotluuiN," and also iw (ho o'hs-t !'ol viic 
rediu’tiion of ;// tlinitrolKsirono m strong 
sulphuric** acid. 

'rh(‘ (inly r(‘t(‘is Mco in iitcraturc to tin* 
production of 3, 4 •tiiamiuopljcnol from /// niti’a-- 
niliiu* is that of C lal t<‘rmainr* who u.srd a plati- 
num cathode in (lit* pros.cnco of :;tronj’ .sul- 
phuric acid. 'Bhc- yield oldamed by him was 
howcv<*r. not sptsatied, 

The (‘lectrolytit* n'duetien of nit robema'nc |o 
i)-amin(jplu‘noi in dilute .•mlidinne acid cmul™ 
sion has bet‘n .studied in tin;: laboratory* on a 
pilot plant .scahs and a patent * ha;; aiso Ihssi 
( ak<‘n out for the* proet*;;;:. In a later i>nbli(*a- 
tion from this laboratory,'* (he elect !-ofyt le rc*- 
duction of m-’dinitrohen/.' n<* dn'ccfly to 3, 4-tii- 
ainiiKtplu'tiol in dihitt* .sulphunc acid enudsion 
using cia-tain ca(aly;:(:: ha;; tusm reported. 
proc('.s.s ha;: now lusm extended to th(‘ prodia*-^ 
(ion of 3, 4-diaminopht nol by tin* (‘hset roj v( ic 
r('du<‘tion of /g-nitramline. 

//i-Dinitrob nz<‘ne ami m intrainiine whicii 
w. r(‘ rc(juir(‘d in larjte (juantitic.s and m a higji 
stab* of purity wera* pr(*parr<l m Ibi.s lalioratory 
on a pilot jilani .scale following, tin* procedtire.s 
alnsidy n‘port<Ml in ltt(*rature. and obtained in 
very sati.sfactor.v yi(‘l<i;;. 

2, 4-Diaminoph(*nol ha.*; Ix-en i:;«dati‘d a.s l!ic 
sulphate in tin* crude conddam. and h.t;: liecij 
obtaimsl in the pur<* condition as tin* in.sohdiic 
oxalate*. ‘ By electrolysing, m iulrandme in 
30 p(*r cent, sidphunc a<*td at a monel callmdi* 
\ising' a jaiitabh' ca1al\ssl .and a current thmsdv 
of 3-3 amp;:. /;;((. dim, the yield ol (be crude .’.nh 
phat(| amounts (o !)i; pia’ laad. and lb.> yiehi of 
diaminopimnoi oxalate to aiamt !>n per cent, 
'riu* diaminophenol sulphate ohtaim*d by thi.s 
pr(»c(‘dure is purer (ban (bat olitamed d'lrecfly 
from ^ /g-dinitroiH*n/.em- and tin;. premise;;, 
th(‘r(*for(*, to Ik* a mm’b bi‘i( r pitu’e;;:. tor the 
manufactuia* of tins important ciiemical on a 
Us’hnitaal .scabs 

Furtju*r t*xp(‘rmicnt,s are m prog,re:.s to mm 

pi’ov(* the ,V'it*h! with special rcfert'nce to tin* 
iuflu(*nc<* of .*;uch factors a;, current dematy, 
str(‘i4.‘th of calboiytc temperat nre, calhod* 
materials, cataly.st.s, (‘tc., on tin* m;d«*na} vadd;; 
of tlu* proiluets. Fuller detad.s of this investi- 
gation will In* puhli.sbt'd elsewhere m due 
course*. Our grat< fid thank;: are due to tlu* 

Couneil of Scit'utific ami Industrial lle.search 
for kind permission ttj pubb.*,b the preliminary 
results. 

B. B. Dmv. 

II. VKSKATAKgg.nNA UnUCA. 

B. h‘. Ba!, 

Bresidtnu'y ( ’olh'ge, 

Madras, 

May 3, 1947. 

1. Brudt, ./. /7/r.f. C/jtm,, UHk), 34, 2711. 2. Wry- 

prechl, Bicsstm ^902). Ilierlun.m’s /-Vr /se 

Oaranic C/femisirY. 1920, pp. 254 dl. Mlis, /. pr. 
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BLATNI TALCIHR CORRELATION 
.d RKJOINDFAt 

In a rtaaMil .1. 15. Aiuitai reasst*ris that 

I’.laini hoiildta- h<><{ i.s 'Palcliir or Upper Carbo- 
jiildM-ou.s in a.pr and idaeial in orip.in. Based on 
slruetnral e\'idence lu‘ dilTer.s froiti my view 
tliat it IS 'rtadiary It'elonic biHsada. 

'rh, n(‘\\ e\ i< liana' addiuaal l,>y Auden is from 
tile l)ed of till' Ko.si riv'i'r in Nepal. Here car- 
bonaeenu;; parting, s oecur in sheared black 
shales round in proximity of lumlder slale and 
assni’iati'd with spa'y sandstone and dolomite. 
'rin‘ dolomite forms tile souiht'rn limit, and is 
tlirnst upon tlie Nahan seines. In the north 
th(' wholi* zone is thrusti'd over by the Dalinjits. 

Ae(a>rdin.e. to Andim l}u‘ thr(*e rock types, 
boulder slati*, eaiiionaeeous shaU' and dolomite, 
aia* all normal rnariiu' si'dinu'nis in proper suc- 
ei'ssion and are not diu' to Ihru.st movements. 
lh‘ (’(Misidei's (he earhonai'eous partin/^’s in shales 
as of lowi'i* (Jondwana ajJie, and eorrcdate.s the 
bouid, r slatt‘ as Hlaini with the 'ralchirs. 

I e;innot disputi' the eorrt'ctne.ss of the held 
data for laek <d' knowled^p' of tht‘ area but I do 
eonsid<‘r that the data Umds it.s(df to a dilXercnt 
interpretation. Kirstly tlu‘.se .seri(‘.s of sediments 
ar<‘ sandwiidnnl ludween the thni.st aj^ainst the 
Nahans ainl the thrust against the Dalin{Jls. It 
i^:, thereforty po.ssibh' that shcariipi along the 
Ihru.'d has pi'odue d a bouhlta* bed at the base. 
Secondly the prt'seiu'e of boulders of Krol or 
Subathu 1y}>(‘ of lime, done within the boulder 
slate and of bouldcp-s of dolomiU* which is the 
top) formation oeeurring as “hor.ses” rolling 
within the nndmdying earl)onac(‘ous shale.s are 
features whieli art' abnormal and can be ex- 
plaiiu'd a;; being diU' to mechanical mixture 
during, Napp) • movt'mt'nl of older rocks over 
\ounc.t‘r on(*s. Audtai’s view of tht' concomitant 
formation of earhonaeeous shah' and dolomite 
from marine wait'rs (Aiidi'ii’s Fig. 2) i.s rather 
farfelehtHl. It .sstans more p)r()l)able that frag- 
nu'nts of old dolomite (of Krol age) got en~ 
clostsi in tlu' younpu'r, though underlying car- 
honatasnis shah' which pennt'aled in crack.s 
within the doloinitt' blocks during slK'aring. 

'Du' tfondwana agt' attributed by Auden to 
Kosi earbonaet'ous partings rests on very weak 
{‘vidi'iic d’hi* erilt'i'ion of the Fuel Ratio 

favours a tt'rtiar.y agt'. Ciondwana coal is 
known to occur in tlu' nimala,yan foothills only 
t'asi of DarjiH'ling, and no delinite ’occurrence 
has, to my knowl(‘dp,e, bcv n recorded west of it. 
What has deliniti'ly beem recorded from the 
wc'stc'rn, tlu' Solon Lansdowne area, is that 
coal is a c'ommon constituent of the Tertiary- 
vSuballm formation. It appears more probable 
as is further supi>orted by the rock association 
tivat the Kosi occurrence repre.sents the eastern 
continuation of the llirusted Subathu-Krol belt 
rather than tliat it is the western prolongation 


of the Darjeeling-Gondwana belt in spite of its 
nearness to the latter, since in Darjeeling area 
doJoinile association is not a part of the Gond- 
wana.s but of the Baxas which correspond to 
the KroJs which are known to Jiave thrusted 
over the cai'bonaceous subaihus. 

Apart from the lithological and structural evi- 
dence, the abnormal sequence, the frequent oc- 
currence of the Blaini boulder bed in. rock 
a.s.sociations of different ages, its position in the 
field mainly coinciding with the thrust zones, 
the frequent occurrence of boulders and frag- 
ments of rock types of Krol, Infra Krol and 
of even younger ages as common constituents 
of the boulder bed, all these lead to the only 
conclusion that the boulder bed is of thrust 
origin. 

My recent study of Mussoorie hills, though 
casual and incompi'ehensive, lends definite sup- 
port to the tectonic origin of the boulder bed. 
Below the Vincent Hill Scliool, south-west of 
lVfus.s(.)ori;', I came across a thick boulder bed 
below the Krol limestone. The boulders of all 
sizes and shap^cs were largel.y of the overlying 
Ki-ol limestone though shales also contributed 
some fragments to the boulder bed. The matrix 
was partly clayey and partly calcareous in 
wh.icli pink limestone formed a conspicuous in- 
gredient. A regular bed of pink limestone of 
Nummulitic type was found beneath the boulder 
bed which was succeeded further below by 
brown variegated shales of Subathu type. The 
hold .succession is illustrated in Fig. 1. 





From th(‘ abovi.' field evidence there is no 
doubt that tlu' boulder bed which includes 
material derived from formations boili below 
and above is a thrust bi*eceia fornud during 
the movement of the Krol Nappe over the 
Subaihus. Tlie age of the breccia bed is evi- 
dently ''I’ertiary and is definitely not older than 
Foeene. 

Thus it will b(' seen that both from direct 
lithological and from structural evidence in 
Solon and Mussoorie areas the Blaini Boulder 
l)ed is found to be of tectonic origin formed 
during Tertiary erogenic movements, and does 
not app)ear to have anything to do with Gond- 
wana glaciation. 

Rohtas Industries, 

Dalmianagar, K. P. Eodk. 

Jari'iianj 23, 1947. 


1. Axidf.n, .b Ik, (’//rr. 194G, 15, 34(5. 


The Editor has kindly let me see the above 
letter by Dr. Rode before its publication and 
has allowed me to reply. The following brief 
points may be made with regard to some of 
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I his assei'tions, which to my mind arc incorrect, 

j Dr. Rode argues that the Kosi coals arc prob- 

I ably of Tertiary age on account of their low 

I fuel ratios. In actuality the fuel ratio is no 

! criterion of age in the case of the coals of the 

! outer Himalayas, or of coals caught up by sub- 

! sequent igneous activity, being an indication 

I only of the metamorphism which the coals 

I have undergone, either through shearing stress 

or by the thermal ctTects of intrusive rocks 
such as mica-peridotites. As stated in my 
! letter of December 1946, > both the Eocene coals 

I of Jammu and the Gondwana coals of the Dar- 

; jccling foothills have the same average fuel 

ratios. It may be remarked, however, that a 
further coal seam has recently been located by 
Mr. K. K. Dutta, Geological Survey of India in 
the Sunakhambi Khola, Nepal, which is less im- 
pure and. has a fuel ratio of 3*22, so that the 

I abnormality which I discussed in December is 

not characteristic of every seam in that neigh- 
bourhood. The analysis of this coal is given in 
Column 1 below : 



1 

Sunakluimha 

Khola 

Left hank, 
Kosi, Nepal 

2 

Bhitarka Khala, 
Left Bank, Giri 
River, Surmur 
State, Punjab 


% 

% 

Moisture .. 

2-38 

0-72 

Volatile Matter 

11-92 

7*50 

Fixed Carbon 

38*40 

21-52 

Ash 

47-24 

70 •20 

F.R. 

3*22 

2-98 

Total Sulphur 

0*33 

1*20 


(Analy.He.s l)y Dr. K. K. Dutta Roy) 


Of more value as an indication of age is 
the sulphur content. The average sulphur con- 
.tent of the peninsular Gondwana coals is 0*65 
per cent., and of the Tertiary Assam coals about 
5*0 per cent. The total sulphur content of the 
coaly matter of one of the Kokaha coals men- 
tioned in my letter of December 1940 is 0*40 
per cent. The total sulphur of the specimen 
in Column 1 above is 0*33 per cent., equivalent 
to 0*62 per cent., if all the sulphur is confined 
to the coaly matter and none of it occurs in 
the ash. It is highly probable, therefore, that 
the coals in the Kosi area are Gondwana and 
not Tertiary. 

Dr. Rode states that Gondwana beds do not 
occur west of Darjeeling. This is incoiTect be- 
cause, aside from the recent finds in the neigh- 
bourhood of the Kosi river in Nepal, Gond- 
wana .coals have long been known, from the 
work of Sutton Bowman and others, to occur 
sporadically in Nepal as • far west as longitude 
82®. Moreover, it is possible that some of the 
carbonaceous rocks of the Mandhali series, 
closely associated with the Sataun limestone 
(30® 33': 77® 39') in Sirmur State, Punjab, may 
represent altered impure Gondwana coals. 
One specimen collected by me in 1943 from 
the Bhitarka Khala has the analyses given in 


Column 2 abovi'. 'riii.s .suggo.sts tiu* |>ossil)ilily 
that IVrmiau coal comlitioiis may also liave 
extended further west llnm has formerly been 
realised. 

Dr. Rod<.‘ also staters that t‘oal is a common 
con.stitiu'iit of the 'fta-tiary Subatliu formation 
betw'een Solon and Dansdowic'. So far as I 
know, Koeene coal d<K‘s not (U’cur in tlu^ western 
Himalayas (‘a.st of about loi 4 ',du<i<‘ ?()“, b(‘ing 
mainly eonlhuul to Jammu. An Kot'tau' lalc- 
riie, evidently etiuivahmt to tlu^ bauxite of 
Jammu, is, however, known lusu* Subatliu and 
indicates a pha.se of sub«a(*rial oxidation. 

Finally, Hod(‘’s intei’prtdaiion of tlu* Sirmur- 
Mu.s.soorie area is so (‘ompUdely at variance 
with mine (and with that of W. 1). West) that 
it is (wident we ar(‘ using mviai stratigraphic 
terms to descril)(‘ (giitt^ dilTenait formations. 
No .scale is given on Kode’s .sts'tion liirough 
Vincent Hill School, but t]u‘ map shows that 
his section is about 3,000 yards in li*ngth. The 
nearest Hlaini to Hill St'hool along 

his line of section is 3,500 yards W.S.W., or 
.some 1,300 yards beyond th(‘ tmd of his section. 
What Rode appears lo bav(‘ r(‘gardt‘d as a 
Blaini breccia (according lo him of 'rertiary 
age) is in my view po.ssibly (dther a penecon- 
temporaneous limestone conglomerate lielonging 
U) the Krol D sub.stage, or a linu'-cemented 
scree deposit derived from the Krol series. 
Further, 1 know of no nummulitic* limestone at 
the lower levels of th(‘ Vincent Hill School 
Ridges*. According to my mapi>ing, all tlu‘ ricks 
expo.sed in Rode’s section Ixdotig to th(‘ Upper 
Krol Stage. 

So divta*giail, indeed, are our readings of the 
nomenclature, slratigrapliy and structure that 
one is tempted to exclaim with Voice out 
of the Whirlwind in tlu‘ book of Job : “Who 
is this tiiat darkeiudli ctnincil l>y words 

Engineering Geology 
Geological Survey of India, 

Calcutta, J. B. Auokn. 

March 18, 1947. 


1. Audtsi, ( Wrr. AW., ID'Mg IS, 3Hl 


SOMATIC CHROMOSOME NUMBERS IN 
SOME CULTIVATED CUCURBITS 

CucuaBiTACE.i^-l a family of great economic 
impoj'tance, includes seventy genera and nearly 
seven hundred .species. The somatifi chromo- 
some numbers have been .studied in many a 
specie and genera ’ elsewhere, but very little 
work has been done in India, Somatic chromo- 
some numbers have been determined in seven 
of the varieties recorded in Table I along with 
the previous records on the subject. The 
authors are recording the somatic chromosome 
numbers in Cucurrm nielo linn, var.? “Sarda” 
Cuewnia melo var. utilissimuif Roxb. '‘Kakari’h 
Cucimnis melo var. immiordica Roxb. “Phunt’h 
and Citrullns tmlgarU var. Watt. 

“Tinda” for the first time. These findings agree 
with those of the earlier workers'-^ ^ on other 
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Table 1 

i>mna\U> chromosome, nrtmbers in some cultivated Cucurbits 


Nt). 


N;un<‘ 


I Local name 

I 

I 


1 /.it/ltj Mill. { 1) 

2 ai iiiajiyjtla, Ro.vl), 2i 


iV ill d'lo it’' 
* ‘FaroP 


li c.'itcumix mU(i, Linn, vnr ? (Fij;. .*{) 
4 C'lerumis m<'/o vur. niili^wumus 
Koxl). ( Fiji. 4 ) 

n Cue It nt is melo \'ur. momenitea 

Roxl). ( Fiji. T)) 


'Fan/a' 
‘ /\(t/irP 

^ Fit nil F 


() Cueumis saiivus, Linn. (Fiji, (i) 


K hi r o' 


(ItruUns vulyans var. fistu/osus, 
(Watt., I<i,i. 7) 


‘ 'Fintlit' 




V 

) ^ 

A ' r* 


n 

i 

r/r. 

' .1 ^ 

1 * 

I. 


V cs-l. 





P'^-y 


l 



■’>r,sv' 

F\3.C 


pair of satellited chromosomes have been found 
in the new records. 


No. of 
Sat'cliro- 
mo.soines 
in the 
comple- 
ment 


I Whether previou5- 
! ly recorded or not 

i 


Somatic chromo- 
8ome number 
in otlu!r varietie.s 
of the .spccie.s 


26 

26 


■n -■■■ L'b (Sutaria, 

2/r ^ ^ 20, (McKay- 
and Sutaria) 


24 

24 


2 

2 


24 2 


N evv record 


Cue u mis mt lo M 1 1 o n ) 
2n 24. Ya 
inaha and S.,* 

[ and C. mele 
(Cantalaupe)2«~ 
24 Shifris?.*’ 


14 


;/=7,2;/, = |,4(Ko/hU' 
khow*^ Heim- 
lich, 7 

Me Kay •hand Pass- 
more 

New record 


CUr lilies 7>ul^iLaris 
(Water melon; 
2// = 22, Kozhn- 
khow,<* 1925 


^ At Allahabad the root tips could be best 
lixcd between 4-.30 and 6-15 a.m. Maeda’s 
modification of Navascliin’s fixative was quite 
s«'»ti.sfactory. The results are given in the fol- 
lowing table. 

Frochromosomes were observed in the rest- 
ing adls of the root tips of all the varieties in- 
vestigated. A careful count of these from 
several nuclei showed that the number of pro- 
chromosomes corresponded with the number of 
somatic chromosomes in the plants. 


Ilotany Department, 
Univm-sily of Allahabad, 
May 19, 1947. 


S. P. NAlTHANr. 
PuRUSTiotT.^M Das-. 


1. Durlinjjtton juul J. Anmuil, C/iivmesome Alias of 
Ciilfivated Plants., 10.(5, Alien and Unwin, TJd., Ltmd. 
2. Sutaria, K, M., Jonrii, tTni.y Brimbay 4 (5), 2L-28. 
2. M('Kay, J. \\\, /lot. Gaz., 1030, 89,410. *1. Yamaha 
and S,, h'rom Chromosoino Atlas of Cult i rated Plants by 
Darlinglon, C. 1)., and K. K. f. Amiuil. 19.1-7. Allen tSi 
Unwin, 1930, London, 5. ShilTri.ss (cited in 1), Allen 
Unwin, 1041, London. 0. Ko/.hukhow, Z. A., //nil. 
Apft. /tot. Genet, dj” Plant Freed., 1020, 23, 357. 

7. Heimlich, L. F., /Vvr. A'"-//. Acad. .SVv,, l/.S.A, 
1927, 13 (3); Ihol. Ah., 1928. 8. McKay, J. W., unci 

i>a.ssm<)i-c, S. F,, Jiot. Cns., 1930. 90. 123. 
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A HINDU ASTRONOMICAL CLOCK 

Acc'ohdin'c; to Oriental scicMiccs of Astrolo^^y and 
Astronomy time is measured in Ymnas, Ghati- 
kas and Vighatikahi ; but no meehanism has 
been known to indieate tins system of division 
foll{)wing the reading's of the Hindu Almanac. 

At the Neliore District Agricultural Exhibi- 
tion held in March 1947 a biL* clock fitted in a 
woe den frame of about If < 2 hi' \ -H' was 
exhibited to llu‘ admiration of the toublic. 
The clock, unlike the Jantar-Mcniiar at Delhi 
and t)ther devict's. ivads besides hours and 
minutes, T/iid/ris, Waravis, Nakahatrams, La</- 
(with Pushkaravisa) and Haliukalani 
in Gkaiika:^ and VUjhaiikaH and also datt^s. All 
the;;,' are readable on a single dial though the 
hands are dill'erent. It is said to win’k with 
weeldy winding, and tlu' readings are based 
on "Soioraitiana'. 

It is the work of one Mr. Gongalla Krish- 
naiah, Doctor of tht‘ Rural Ayurvedic Dispen- 
sary, Mypad Village, Neliore District. The 
visiting pulhic felt tliat the mechanism is use- 
ful for further resc'arch in Astrology and 
Astronomy. 

To-day, when civilisation is said to be 
much advanced, time is expre.ssed in Yaina}> 
and Oiaiikas in Indian village's, as many vil- 
lagers do not have time- pieces. Our ancient 
sciences are alive, but mechanical research is 
not there to {iroduce suitabU' devices. This 
kind of clock docs better service than a Radio 
set to the farmer. If researches of this kind 
arc encouraged, they add to tlie fame of the 
country and serve the |)ublic from fanner to 
saint. 

Kaiudasu Sankakaiaii. 

Thumadu, 

Neliore Dt., 

May 22, 1947. 

ORGANISING SCIENTIFIC TALENT IN 
THE COUNTRY 

Evkhy Indian who is associated with any 
scientific work in the country*’* will wclcoine 
the appointment of the ‘Scientific Manpower 


f Cnrrnit 
( Science 

Comrnittei'’ by tlu' Government of India to 
survey, salvage and con.sc'rvt^ availalile scienti- 
lic talents for its full utilisation in future India. 

'fhe comparative ft'wiu'ss of attrai'tive ap- 
pointnH'uts in the sc'it'utitic lines and the 
greati'r salaries, powc'r and inlhumct' as.so- 
ciated with posts in Iht' t'xi'cutivo and admin- 
istrativ(' line's have' cause'd nu'n of proved 
scie'iititie* abilit ie's to e-hoost' otlu'r- line's of se'r- 
vice'. Ad('(}uate' re'cn/piit ion of scie'utihc mid 
technological tak'iits luis btH'n .slow in most 
cemntrie's and particularly so in our own. 

Eve'll ■ inside a sc'ie*ntilic or te'clmie'ai de'part- 
ment e)f Geive'rnme'iit the administrative' posts 
eiften carry much hig.h. r salarit's than po.sts'in 
the scie'ntitic line' with the' re'sult that after- 
some' ye'ars of .se'rvit'e', tlm se-ic'utist looks fe.rr™ 
ward to tinish his care'er in non-scie'nt ilu- posts 
with tlu'ii- lai-gc'r e'molume'nts and iit'iisions. 

I ^ know of one' youn/; lirilliant cia mist who, 
after huileling up considcrahle' work and re,‘i)u- 
tation as e’lu'mist, e'ude'd his e‘are‘e*r as a se'ceind 
rale' administrator, 'fhi.s was a distine-t loss to 
sci<'n(‘(‘ and not a se‘rvie-(‘ to aeimini.st rat ion. 

'fire very tangible' rt'sults of sug.arcani' work 
at Goimbatoi-e' was re'iide're'd possible' through 
llu' workt'j- not v. ry bright nor highly (luali- 
Ik'd— stie'king to that work for thirty years. 
His coIU'ague's tliought he* had a kink in his 
brain which pr-(‘V(*nte'd him Iookin/» around and 
above' his post. In the agiae-ultural de'partincnts 
of Governnu'iit which nce'd an imnu'diaU' con- 
servation of se'it'nlifie- tale'nts I have* known 
of p. rsons, afteu* de'e'ade's of se'rviea' in one' crop, 
turn to anotlu'r he'cause' of be'tter ('molunu'nts. 

9’lu' proposeei C’ommitte'e* would do we'll lo 
take' noli' of the'se* e'xisling dr*a whacks as in the 
nationalistic India of the' future' the* lu'e'd for 
the' e-on.se'rvation and prope'i* utilisation of scie'n- 
tific tale'nts is hound to Ix' an inpiortant and 
urgent probli'in for working out .schc'MU'.s to tlu' 
Ix'iudit. of the' rnotlie'r-e'ountry. 

r>(), 'fliyagaraja Road, 

'I’liyagarayanagar, 

Madras, 'f. $>. Vknkathaman. 

May 21, 1947. 


* eV/rr- sSW., May HM7. 


A PEACE TIME USE FOR MONAZITE 


^MONG tlie latest developments anneiunce'd 
by tlie Council for Scienititie and Industrial 
Research is the use of Australian de'posits eif 
imonaxito in the manufacUire of carbon (‘loc- 
treides for .searchlights, 'fhe positive carbons 
of a modern soarchliglit usually have' a core 
consisting of a mixture' of powdered carbon 
and tluorides of the cerium group of metals. 
These materials rccfuircd Xor making carlxin 


core's have' he'e'ii imj>ort.('cl, Inil it ha.s been found 
tliat sands from the' h ae’lu*;; of Nortlu*rn Nt'W 
Eouth Wale'S and Soutfu'rn tkn‘<‘n.sland contain 
<‘on.'-'jde‘ral)l(‘ eiuantitie's of monazih', from vvhie'h 
('e'riuni tluorid,* <*an lx* pr<*i)ar<'<i. 

Coi’e'd ckrljons mad' from Australian mate- 
rials have bee'll U'ste'd in a se'arc'lilight are' lamp, 
anel found lo be in no way inft'rior to import- 
ed ce'rium tluoride. 
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The New Plastics. By Uoiixnl R. Simcmds 

and M. H. (Von Nostrarui C>)., New 

York ; Macmillan, l.ondt)n), 194G. Third 

Printing'. Pp. 320. I’ricc 2r).s/i. 

Fins! {)iiblished in May 1945, this book 
endeavours to cover the proj^ress inadt' duriniL^ 
the preceding' hve yc'ars on various fronts in 
the plastics industry. Besides dealii^ with the 
methods of produclion and fabrication, proper- 
ties and uses of various newer and improved 
types of plasti(\s, tlie authors bi'ielly discuss 
nevv processt‘s, new nudhods of fabrication, and 
business statistics. B^'parate chai)ters are de- 
voted to clo.sely alliecl subjects of adhesives, 
libres, protective and decorative coatinM’Si syn- 
tludic rubbers, etc. 

Among newer resins dis(‘\issed are poly- 
ethylenes, nylons, silicones, polyvinyl carboxole 
and new tdkyds. Other better establi.shed 
resins rectdve due attention such as the mel- 
amines, polyvinyl alcohols, ally Is, vinyl idene 
chlorides, zein, (d.c. Plastics derived from 
bagasse, wood, agricultural wastes and coffee 
also receive a brief mention, on which some 
work was also done in India during the war 
years. 

Of particular interest to India, however, are 
the two shtdlac substitutes dealt with by the 
authors. Only one of which, namely, zinlac, is 
d(\scribed in any detail. The other one deve- 
loped l)y the W(‘stinglioust‘ FU'c.tric and Manu- 
facturing Company is nKmtioned very briefly. 
Zinlac, ba.sed on /.ein r(*sin, was chwelopcd spe- 
cmlly as a subslilulc for shellac varnish for 
use as coating material. Although in some 
respects it is better than shellae, its price mih- 
tat(?s against its general adoption as a substi- 
tute during pvticv time. The Westiughouse 
substitute, on llu^ other hand, was aimed at re- 
placing tlu‘ us(* of slndlac in micanite manu- 
facture, but no (du<‘ is given as to its basic 
compositio!! or tvanparulivt* propertic's. In 
spite of these and otlu'r d<welopments in search 
of shellac substitutt‘s, it must be remembered 
that, altliough a substitute' may be found for 
one or the other us(\s of shelhu*, no single mate- 
rial is yet on the hori*/on which will be as 
versatile as shellac to supply the basic needs of 
some fifty or sixty industries. 

If shellac is to fully t‘xploit its superior ad- 
vantages and hold its own in the modern j,age 
of plastics, attempts for stabilizing its price and 
standardising its quality must be redoubled and 
at the same time' research activity should be 
vigorously pursued. The' authors very rightly 
state that “shellac retained _ its popularity and 
usefulness, even thougli various substitutes ap- 
peared on the market, largely because extensive 
research to improve its quality and develop 
new uses has bc'cn carried out in this country 
(U.S.A.), in India, and in Great Britain”. There 
is little doubt that the “formidable” competi- 
tion predicted for the future can only be met, 
if research, development, standardisation and 
price-control activities arc intensified, 


While presentation and organization of the 
subject-matlcr in this book is excellent, giving 
general outlines of the topics dealt with, the 
reader will not find in it a penetrating and 
thoroughgoing treatment of theoretical and 
practical aspects of either the materials or the 
{processes. The reason for this may be that 
the book was completed in early 1945, when 
detailed information on new developments was 
c'ither not fully available or could not be given 
for reasons of security. Absence of references 
to original literature, with a few exceptions, 
fur then* restiricts th.e utility of the book for 
scientific workers. At any rate it may be 
recommended as a text-book for students who 
are interested in getting general knowledge 
related to recent developments in the plastics 
industry. 

Lal C. Verman. 

The Poetry of Mathematics and Other Essays. 
By David Eugene Smith. The Scripta Mathe- 
matiea Library No. 1. (Published by Scripta 
Mathematica, Yeshiva College, Amsterdam 
Avenue; and 180th Street, Now York, N.Y.), 
1947. Pp. 90. Price $1.25. 

Tins small book was first published in 1934. 
It contains five essays which are of immense 
interest and bear testimony to the author’s wide 
experiences, deep sonsibilitie.s and historical 
scholarship. As the book had gone out of 
print, the second printing, in 1947, is certainly 
to be welcomed. 

I'he first essay is called ‘The Poetry of Mathe- 
matics” and It bt'gins with Weierstrass’s re- 
mark that “a mathematician who is not some- 
what of a poet will never be a perfect mathe- 
matician.” The remark would naturally puzzle 
any one who sees in the poet a sensitive lover 
of the concrete, dominatc^d by a highly deve- 
loped sense of life’s value.s and given to emo- 
tional dramatization and regards the mathe- 
matician as an ardent devotee of the abstract, 
dominated by a tyrannical sense of the precision 
and given to impersonal ratiocination. The 
fact is that mathematics sets up patterns of 
ideas which have beauty, novelty and 'profun- 
dity and which in expression are terse^ virile 
and convincing. These qualities are also expe- 
riimccd in poetry at its best. The author has 
given several interesting examples in support 
of this fact. It is shown that even elementary 
mathematical results have an msthetic appeal 
of their own and that mathematics can, like 
poetry, satisfy the appe^tites of our higher self 
for truth and beauty. 

The second essay is entitled “The Call of 
Mathematics” and the usual question is tackled, 
Why is mathematics studied ? Some of the 
most crucial and vital laws of nature are quan- 
titative and hosts of phenomena which are not 
governed by such laws do not fail to reveal an 
inner logic of events. It is not possible, there- 
fore, to make a purposeful attack on life with- 
out cultivating a mathematical way of think- 
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ing and an intimate acquaintance with what 
G. H. Hardy calls “trivial” mathematics. The 
author shows how the whole fabric of modern 
machine civilization would collapse without 
mathematical support, and rightly argues that 
iC the teaching of mathematics is not eirectivoly 
done in schools and colleges the. remedy is not 
to abolish it but to improve it. An anecdote 
of Lincoln is told how he interrupted his law 
studies with a perusal of FAiclid to understand 
the precise meaning oC the word “demon.strate”. 
The author also indicates how the challenge of 
life provokes in man an intellectual curiosity 
and a sense of adventure which mathematics 
goes a long way to satisfy. 

The third essay is on mathematics and reli- 
gion. It shows in an interesting manner how 
certain theological dogmas are suggested by 
the familiar statements of certain mathematical 
propositions. In his conclusion tlie author says: 
“What wc may safely assert, however, is this 
—that mathematics increases the faith of a 
'nan who has faith, that it shows liim his finite 
nature with respect to the Infinite ; that it puts 
him in touch with immortality in the form of 
mathematical laws which are eternal ; and 
that it shows him the futility of setting up his 
childish arrogance of disbelief in that which he 
cannot see.” While reading this essay the 
reviewer was reminded of Bertrand Russell’s 
view expressed in The Scientific Outlook (1934, 
p. 16) : the scientific attitude is in some 

degree unnatural to man ; the majority of our 
opinions are wish-fulfilments, like dreams in a 
Freudian theory. The mind of the most 
rational among us may be compared to a stormy 
ocean of passionate convictions based upon de- 
sire, upon which float perilously a few tiny 
boats carrying a cargo of scientifically tested 
beliefs.” Any one who is familiar with recent 
developments in modern mathematics, particu- 
larly, regarding the foundations of the subject, 
may consider the author’s account of the nature 
of mathematics antiquated and invalidated. 
Since there is no logical connection between 
mathematics and theology one can only admire 
the theological earnestness of the author for 
using purely mathematical results to strengthen 
his faith. 

The i-emaining two essays are about Jeflerson 
and Monge. They are different in character 
from the rest of the book, but one can read 
them with profit and interest. The book is 
thought-provoking, nicely written and beauti- 
fully printed. It would make an excellent 
addition to any college library that does not 
already possess a copy of the first edition. 

V. V. Narlikar, 

Advances in Carbohydrate Chemistry, Vol. II. 

Edited by W, W. Pigman and M. L. Wolfrom. 

(Academic Press Inc., Publishers, New York, 

N.Y.), 1947. Pp. 323. $6.6. 

This volume presents ten topics in the form 
of reviews by carbohydrate chemists of Ame- 
rica, England and France. . 

1. Meiizitose and Turanose (C. S. Hudson). — 
Melizitose, of the more important and widely 
distributed sugars of nature, is shown to be 
3-(D-glucop7ra-nosyl)-D-fructofurRnose >-’0’ 
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glucopyrauosc. 'Phe .struct.urt' of turanose is 
eslablishoci conclusively as 3-alpha-D-gluco- 
pyraiu).syl-D-li'iu*tose. 

2. 770* Chriiiistrn of Anhiidro Sugars (Stan- 
ley Peat). ---The chemistry of anliydro sugars is 
dealt in detail, and t'videnet' is adduced that 
anhydro sugar formation by the hydrolysis of 
the sugar eslcu* of a tion-earboxylic acid de- 
pends on the fact tliat in tlH‘ i^ixdiininary stages^ 
of hydrolysis a carbon iuin ion is formed fol-* 
lowed by a trans t‘xehang(‘ of anionoid groups, 
inversion taking place. One* of tlie most strik- 
ing inlerconvt'rsions of sugars in nature is the 
smooth elegance with whic'ii D-gliU'ose is con- 
verted into D-galaelos(' in llu' mammary gland, 
'fhe acid most likely to funetion l)iol<)gically is 
phosphoric at'id and lh(‘ convia^sion of D-glu- 
cose to !)-galactose flu'oiigh the intermediate 
formation of D-glueose-.'l-pliospliate and subse- 
quent intramoU’cular aniim t‘XC‘hangc‘ on Cf) and 
C4 res})eelively, is a very attractive picture. 

3. Analogs of Ascorbic Acid (F. Smith). — 
Four main methods ar(‘ availal)le for the .syn- 
thesis of analogs of L-as<‘orbic acid. Up to 
the present simultaiK'ous laetonisation and eno- 
lisation of 2-keto-3 : 4-dihydroxy acid or esters 
is the most suecc.ssful for .synthetic vitamin C 
on a commercial scale, Anii.scorbutic power is 
dependent on the sU'reocheitiical conligdiration 
of the molecule as a whole. High antiscorbu- 
tic powt r i.s also reported to l)e shown by a 
derivative of L-asc'orbic atad in which the eno- 
lic hydroxyl at C2 is n^placed by an amino 
group. 

4. Synthesis of lli^xitols and Pvniiiols from 
Umatnrated Polyhydric Alcohols (IL Lespieau). 
-—Syntheses have been ac'complishcxl by the 
elegant oxidative hydroxylation of di- and 
mono-vinylglycoLs by nuams of a solution of 
silver chlorate containing a small amount of 
osmic acid. 

f). 'The Interrelation of Oarboh ydratc and Fat 
Metabolism (Haia-y .J. Dmud Jr. and Margaret 
G. Morehou.stO A critical as.say of a mass of 
papers reviewed reveals that tlu‘ present in- 
formation must be consl.riuxi as giving a nega- 
tive answc'r to the possibility for the conver- 
sion of the fatty acids into carboliydrates. In 
the animal body glycerol can be (juantitatively 
converted into D~gducost\ To t‘xplain tlie 
mechanism of ketosis (accumulation of ketone 
bodies in the blood) two theories have been 
put forward : ketolysis and antiketogencsis. 
Both these tlu'ories, howtwor, fail to give a 
complete picture. 

6. The Chc'niiHtry of Mucopolysaccharides 
a7id Mucoproieins (M. Stacey). —The tield 
covers carbohydrate' and protein cheunistry. The 
study of pneumococci has r(\siilted in their 
cla.ssilication into forty dilTc'rent serological 
types which differ acc^ording to the structure of 
their capsular polysac'cliarides. Heparin proba- 
bly contains a basic tctrasaccharide unit. Chon- 
droitin .sulphate is found to be a derivative of 
Duconic acid. Chitin may be regarded as 
2-acetamido cellulose. The chcmiistry of muco- 
proteins is being actively persuaded. 

7. Bacterial Polysaccharides (Taylor H. Evans 
and Harold Hibbert).— Polysaccharides, in com- 
bination with proteins, are responsible for the 
immunizing power of many bacteria and the 
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structui*e ol the polysaceharitle determines the 
specilic immimolo.Lfical re.spons.' to these organ- 
isms. Bacterial cellulose, dextraii and many 
bact.’i'ial polysaccliarides are composed 
t'nlindy ot l.^-gIucose units, tlie Icvans are con- 
densation polymers of D-fructose. The poly- 
saccharides of i)athogenic bacU'ria are usually 
composed of mon' than one carbohydrate. 

8. T}ie oj Pectic Materials (E. L. 

Hirst and J. K. N. Jont's). — By selection of an 
a{)propi'iate tK’clin in which tlic desired coin- 
ptaient is prescait in suitable proi)ortion, it is 
i)ossible to separate eitiier the pectic acid por- 
tion or die araban in a suHlcieni state of purity 
for structural investigation. The evidence so 
far available suggests that pectic materials from 
a wide variety of sourc. s c'ontain thc‘ same ara- 
ban, a branclu'd chain j.)olysaccharide built up 
mainly, if not entirely, of Ii-ai*abofuranose 
r('sidiu\s. anut galactan consists of a chain 
of 120 D-galac‘topyranost‘ units in the 1 : 4- 
beta-links. 

9. The polyfru.ctosans and difructosc an- 
lilfdrides (Kmma J. McDonald) .—Hydrolysis of 
trimethyl-inulin gives 3 : 4 : (5-trimethyl-D-fruc- 
tofuranose, Inulin is, th.’refoi'c, made up of 
D-fructofuranose residut\s joined through car- 
bon atoms 1 and 2. Four di fructose anhydrides 
liave bet‘n isolated as well-d: lined crystalline 
compounds. AnhydricU's I, 11 and 111 have been 
isolated from non-reducing residurs that re- 
main after a lamioval of D-fructose and D-glu- 
cosc from acid-liydroly.sed inulin. Anliydridc I 
is 1 :2': 2 : F-di-li-fnud.ofuranose anhydride and 
III is the 1 : 22 2 :8'-di-D-fruciofuranosc an- 
hydride. 

10. Cellulose Killers of Indnstrial Signifi- 
cance (Joseph F. Ihiskins). — Cellulose ethers 
of a high degree of substitution arc .stable, re- 
latively nonllainmahU', resistant to ultraviolet 
light and compatible witli a wide range of 
.s'olvigits and pla.slici/.m’s. Various experimental 
factors arc involvcdl in ilu‘ elliierilicatfion of 
c(‘nuIo.sc. For usi‘ as plastic material, ethyl- 
cellulose and b(‘n/.ylcellulose have had the 
grcal(‘st comnuaadal d(‘velo})ment, Sev.eral 
groups as methoxyl, hydroxyetiiyl and carboxy- 
melhyl, whtm jiri'si'ut in [)r()pc‘r amounts, ren- 
der {h<‘ ccdlulose derivative soluble in water. 

Pre.sidtgd W. N. Haworth, in his address to 
the Ciu'inical Soci(*ty (April 19th, 1945) says: 
“It i.s a c'urious fact that some of the most 
mdable advanct's in llu? clugnistry of starch 
have been made during the strt'ss of this and 

earlier wars in 11 present war we have 

witnessed the (gr/ymie synthesis of both amy- 
lose and a mylopectin.” 

On reading through tiu‘ volume under review 
one is almost tempted to add— the addition of 
two outstanding treatises on Advances in 
Ckirbohydrale ciiemistry hav(' also been added 
to the literature during the action and reaction 
of the global war. Tlie editors as well as the 
contributors command the thanks ()f all che- 
mists for putting into their hands such a read- 
able and informative volume. It will prove 
indispensable to all who have ambitions of 
learning the recent advances in the Held. 

K N, M, 


Recent Progress in Hormone Research. Pro- 
ceedings of the Laurentian Hormone Confer- 
ence, Vol. I. Edited by Gregory Pincus. 
(Academic Press, Inc., Publishers, New York, 
N.Y.), 1947. Pp. 398. Price $7.50. 

Syrnposia are always very stimulating to 
scientific thought and investigation, and the 
present one is no exception. It contains a most 
interesting series of articles on hormones, giv- 
ing critical evaluations and work-in-progress 
by leading investigators, and is valuable not 
only as record of knowledge and accomplish- 
ment but as incitement to research. The pur- 
pose of the conference, to nourish the spirit of 
inquiry, which dies without criticism and dis- 
cussion, is fulfilled. 

The book is divided into four sections. The 
first section contains an article by Nachman- 
sohn on the role of acetylcholine in the mecha- 
nism of nerve activity. For the theory to be 
complete, however, the role of adrenaline has 
also got to be elucidated side by side. If there 
are no cholinergic nerve endings in the accept- 
ed sense^ of the term, then there must be no 
adrenergic ones. The second article by Beach, 
gives an account of the action of hormones on 
mating behaviour in vertebrates. The second 
section contains articles by Kendall, Gallagrier, 
Long and Pincus and deals with the chemistry 
and action of the hormones of the adrenal cor- 
tex. The chemical and the physiological in- 
vestigations are a brilliant piece of research. 
The third section deals with the role of hor- 
mones in metabolic processes, and contains 
articles by Samuels, Kochakian and CJardner. 
The fourth section deals with certain aspects 
of clinical endocrinology, and contains articles 
by Nathanson,* Albright, Talbot, Sobel and 
Grollman and are of great value from the clini- 
cal standpoint ; they represent an important 
advance in several directions. The whole sym- 
posium is a record of the latest advances in 
this branch of physiology. The articles and 
discussions certainly act as hormones to the 
creative processes of scientists in this field. 

iNDERjiT Singh. 

Sugarcane Cultivation. By K. M. Gururaja 
Rao, 139, Margosa Road, Malleswaram, 
Bangalore. Foreword by Sir T. S. Venkat- 
raman. Cr. 8vo. Pp. xvi + 127, with 24 
Illustrations. Price Rs. 4-8-0 net. 

This is a very useful and timely publication 
on the cultivation of sugarcane, an industrial 
crop which forms the raw material in the 
sugar industry in which India has invested 
about thirty-two crores of rupees — ^the largest 
investment next to Textiles. It is unfortunate 
that even after fifteen years of tariff protection 
the industry cannot be said to have reached a 
stabilisation, as seen by the Government ex- 
tending its protection for a year more. In the 
agricultural economy of India the crop occu- 
pied in 1945-46 an area of 38,47,000 acres. The 
average yield of cane per acre is about 15 tons 
against 45 tons in Java. Whatever increase is 
seen is due to improved varieties of cane, the 
cultural and manurial influences hardly playing 
their deserved role, due, among others, to the 
cultivators’ preoccupation with as remunera-, 
five, less exacting and short-duration crops. 
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Even on factoi'y plantations, where sugarcane 
is expected to be grown under strict adminis- 
trative and scientiiic conti*ol the yields are 
poor- — 15 to 20 tons per acre. In thick cane 
areas as in Madras, Mysore, Hyderabad and 
Maharashtra, except for average yields of about 
35-40 tons in Maharashtra, the rest of the area 
has not showed any impi-ovement over the 
average of 18-20 tons (vide Review of the Sugar 
Industry of Indui for tlie year ending 31st 
October 1945). This is a serious position and 
deserves attention of Government as well as 
the factories. 

Against the above backgi-ound tlie pr(‘sent 
publication is welcome, not because it contains, 
as in Part I, valuable information culled here 
and there from published records on sugarcancs 
but, which is important, as a nic‘thod of culti- 
vation evolved and successfully applied on a 
plantation-scale over twenty-live years of 
author’s active life. Succe.ssful crop-growing 
demands an intelligent and integrated applica- 
tion of intimate knowledge of a luunber <»f 
agricultural sciences, which is vitiated by the 
present-day tendency for spt'cialisation. The 
author speaks of his intimate experience in 
growing sugarcane, avoiding undue inlluonce 
of'* mere book-learning, and the book iv tlie 
result. 

Part 1 treats, in general, the tlieory inlluenc- 
ing the subject. History of sugarcane, distri- 
bution of cane areas, tlie sugarcane iilant, its 
propagation, periodicity of growth, thc'ory of 
formation of sugar, varieties, soils and their 
properties — chemical, physical and baetero- 
logical, colloids and their function, fertilisers, 
yields of sugarcane and their Held estimates, 
insect pests and diseases of sugurcane are dealt 
with in eight chapters. 

Part 2 describes, with a wealtli of detail, the 
method of cultivation. It consists of eight chap- 
ters dealing with climate and soil, the need to 
map out soils, growing of green manure crop 
as a preliminary to cane, methods of ploughing, 
laying out plot, drains, kinds of sets used for 
planting, raising nurseries, filling gaps, details 
of manuring and their dose, dillorcnt methods 
of irrigation, maturity in cane, ratoons, etc. 

There is a very usefCil summary of recom- 
mendations at the end. 

There ax'e 23 Appendices of an informative 
nature on the subject. 

The book is profusely illustrated with 24 
helpful sketches and halftone blocks. 

It is a book which would be found useful 
to every sugarcane-grower, from fleldman to 
manager in sugarcane plantations. 


Manuring of Cotton in India. By V. G, Panse. 

(Indian Central Cotton Committee), 1946. 

Pp. 63. Price Rs. 5. 

This publication from one of our abler 
statisticians, who is also well acquainted with 
the crop, is a welcome contribution to a very 
important problem. In the course of about 
60 pages the author has critically surveyed 
over 420 field experiments conducted all over 
India in the course of about fifty years. He 
has drawn certain important conclusions and 
indicated the lines of future work, 
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The first part i.s a summary of the results of 
earlier manurial trials. I'his has revealed that, 
of tile three major elemiaits, nitrogcai is the 
only oiu‘ that produces a consisUait response. 
Ammonium sulphate lias provt'd mort‘ depend- 
able Ilian organic manun*s, (‘specially farm 
and manure and eonipost, though in .soim‘ areas 
.s('ed-(*akt‘s hav(‘ also provc'd ({uitc' satisfactory, 
'riie optimum lime for aiiplication vari(\s with 
tli(‘ .sourt‘(‘ of nilrog'tMi and locality. 'Phe best 
method of applying the ft‘i1ilis(‘r lias y(‘i to lie 
studied mor(‘ tlKjroughly. 

'Phe .second pai't d(‘als with the economies of 
niirt)g(‘n manuring and is a statistical study 
of tht‘ rcssulls so far obtaiiusl. On black soils 
the optimum dose of g.rt>undnui (\ake is 
about. 500 lbs. wliieh i.s e(iuivalent to about 
40 Ib.s. of niirogc'n per neve. Irrigattxi cotton 
rtssponds hidica* than th(‘ rain-fed crop, and 
about 50 lbs. of nitrogem p(*r ata'c seimis to be 
an efVicicui ecottoinie dose. The analysis has 
revealed the importanct^ of th(‘ amount 'of rain- 
fall, drainagt' and .salinity of soil in dt‘U‘rmin- 
ing r('spons<‘ to nitrogen. IntcuH^slingly <mough, 
the (‘onditions which d(‘t(‘rmine tlu‘ yield are 
the same as lho.se which dc^termiiu*' the res- 
ponse to nitrogen. 

The third part denh with the planning of 
futiUH' work and em{)lHrsi.s(‘s llu‘ ne(‘d for fur- 
ther study on tlie (luanlity of nitrogen, alter- 
native .sour(‘(\s of nitrogen, time of aiiplication, 
nu'thod of applit'alion, apiplication of phosphate, 
vari(‘ti(‘s of cotton, rt'sjionse to niin-fed and 
irrignUxl conditions and so forth together with 
the Ix'ads undcT which data hav(‘ to be col- 
lect(*d. 

Although tlie author has disdt with the eco- 
nomies in terms of cash, iheve is yet ne(‘d for 
information bearing on tlu‘ actual ulili.sation of 
the manure or fertiljstn- appli<‘d. 'Phus, what 
part of the nitrogen is actually taktm up by 
the crop? It is now generally ixs’ognised that 
owing to the sonu^what idkaliiu^ eharacltT of 
most cotton soils, there will la* (’ontinued loss 
of nitrog('n as ammonia, Ls th(‘r(* any way of 
tirevtmting this loss and making the nitrogen 
more available to the crop ? Gan w(‘ treat 
fertili.sers directly or oiht'rwise make additions 
so as to rediKH* the risk of the continuenus 1os.h 
of nitrogen ? An important finding in this 
directum may prove to bt* very useful in prac- 
tice. It i.s hoped that tlu‘ n(‘w programme of 
field experiments Initiated by th(‘ Cotton Com- 
mittee will include such studitss. 

V. SinillAHMANYAN. 

Chemicals from Methane. By J. P. Lawrie,Fh.». 
(Science Sc^rvice Ltd., 255, Russel Count, 
London, W.C. 1), 1947. Pp. 21. Price 3/-. 
Dr. J, P. Lawrie, the author of Met/ume— 
ProdXLCtion and Use, puts forth in this booklet 
of 16 pages of readable matter, a strong plea 
for the profitable utilisation of natural gas and 
other sources of methane of whicrh very con- 
siderable supplies exist in England. He 
describes in outline the methods of preparation 
of carbon black and other products from me- 
thane albeit a few of them are at present only 
of theoretical interest. This booklet, written 
in a simple way, should find favour with the 
general reader, p, L, N. Rao. 
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Indian Minerals— A Quarterly Journal issued 
by the Miiun-al Intonnation Bureau, Geo- 
logical Survey of India, Calcutta. 

Cxirnna Scicxicr has great pleasure in wel- 
coming the publication of the magazine, hidian 
Mivcrah, issmui by the Miiu'ral Information 
Bur(‘au, Geological Survey {){' India, Calcutta. 

It was a long-hdt dc‘sir(‘ to have a journal 
which could publisii po})ular articles on Indian 
minerals. Information on tlu^ mineral wealth 
and artit‘U‘s C(UK*(a*n('d with the strategic 
mitierals of India, wt‘re being published in the 
Annual Kt^ports of Uu‘ lUvords of the Geologi- 
eal Survi*y ol India. 'Fhesc' wore, however, 
available mostly to Geologists. It is a great 
pleasure that thi.s information has been made 
availabU* by Indian Minvrah to the rest of the 
enlighttau'd public. 

The magaziiu' welcom(\s short notes on rc- 
.scsireli in i)rogr(\ss, but it mainly ('online.s itself 
to popular articles. It is very informative with 
iip-to-dat(‘ facts and hgures, and is printed on 
good art paper. 

We congratulate th(‘ sponsors on the venture 
and wish all suec(»ss to Indkin Minerals in its 
eart'er. 

B. R. C. 

The Indian Cotton-Growing Review — Journal 
o/ i)\e Indian Cvtitral CotUrn Comniiticc, 
(TIu‘ StH'iadary, Indian Ctaiiral Cotton Com- 
mittees Nieol Hoad, Ballaixl Estate), Bombay. 
Us. 2 pt‘r annum. 

Tlu‘ Quart tndy Review is a welcome addition 
to the otlu‘r publitxitions of the Indian Central 
C’otton (’ommitt(‘(‘ ch'aiing with its research 
work and practical aehii vtnnents. Useful as 
th(‘ nuvnoir.s, annual la^pol’ts and articles 
on cotton in dUTtaxait journals wcm'C, they could 
n(M. supply the ne d for a rc'gular i)erioclical 
exclusivity dtwot<Hl to cotton. The cotton in- 
dustry in India oc('upit*s a plact; of eminent 
priority both in the agricultural and industrial 
cTonorny the country. The researches on 
ihi.s pro<lu<’t cannot, therefore, be too widely 
published. With growing competition from 
rayon.s, glas.s hbress and otlu'r cotton substitutes 
the importaiu'e of etdlon reseiirch and exploi- 
tation (sm bt‘ verv w(‘U recognised. The Indian 
Cotton-Growing Review .should go a long way 
in helping liie eoUon-grower and industrialist 
a<U>pt tlu‘ latest methods and improvements in 
cotton re.searcin Wi‘ wish the Journal a long 
anti u.st'ful career in the service of the Cotton 
Industry. ' 

Advances in Carbohydrate Chemistry, Vol. 1. 
Edited by W. W. Ikigman and M, L. Wolfrom. 
(Academic Pi ess Inc., Now York), 1945. 
pp. xii I 374. Price $3.00. . 

The revie wt'r’.s tlrst reaction on encountering 
an annual publication devoted to a single 


group of chemical compounds was a feeling of 
dismay at the tempo of scientific progress which 
necessitates such a publication and the narrow- 
ing down of interests implied by it. But a 
perusal of the contents of Advances in Carbo- 
hydrate Chemistry has been more than reassur- 
ing. The eleven articles in this volume are 
written by well-known specialists but are 
written not only for the specialists but also for 
the general student of chemistry. The authors 
have not confined themselves to literature sur- 
voys of “recent advances” but have, in accord- 
ance with the avowed policy of the editorial 
board, provided critical and integrated reviews 
on the subjects covered by them. Thus the 
first article on “Cy nohydrin synthesis”, by 
C. S. Hudson, gives in thirty-six pages a mas- 
terly and extremely readable summary of 
nearly hundred years’ work. Commencing with 
the first synthesis of a-hydroxy acids from the 
c3a*iohydrins of carbonyl compounds it deals 
in chronological order with Kiliani’s applica- 
tion of the reaction to convert reducing sugars 
to the corresponding sugar acids, Fischer’s re- 
duction of the lactones of these acids to give 
higher cai'bon sugars and leads on to the recent 
'work, much of it carried out in the author’s 
own laboratory on the synthesis of monosaccha- 
rides containing from seven to ten carbon 
atoms, the methods of identification of higher 
sugar alcohols and the bearing of these dis- 
coveries on the configuration of the sugars. 
There are similar valuable surveys, complete in 
themselves and covering ground that is already 
well consolidated but containing much material 
unfamiliar to the average chemist, on “Carbo- 
hydrate OiThoesters”, by Eugene Pacsu, on the 
“Altrosc Group of Substances”, by Richtmyer, 
on “Thio- and Seleno-Sugars”, by Raymond, 
on the “Carbohydrate Components of Cardiac 
Glycosides”, by Elderfield, and on the “Chemis- 
try of Nucleic Acids”, by Tipson. The papers 
on “The Fractionation of Starch”, by Schoch, 
and the discussion on “Methods of Research in 
Plant Polyuronides”, are of necessity of the 
nature of surveys of recent advances. The in- 
dustrial bearing of carbohydrate chemistry is 
represented by two articles, by Roy Whistler 
on the “Preparation and Properties of Starch 
Esters”, and by Charles Fordyce on the “Cellu- 
lose Esters of Organic Acids”, and the biologi- 
cal aspect by the article of Carr .and Krantz on 
the “Metabolism of Sugar Alcohols and their 
derivatives”. The volume is of undoubted help 
not only to those specialising in carbohydrate 
chemistry but also to research workers in 
other fields. The second volume will be eager- 
ly awaited by all interested in keeping abreast 
of developments in carbohydrate chemistry, 

M. Damodaran. 
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SCIENCE NOTES AND NEWS 


ATOMIC ENERGY RESEARCH 

Mr. C. Rajagopalachari, Member for Indus- 
tries and Supplies, Interim Government, re- 
cently announced the formation of an Advisory 
Board for Research in Atomic Energy. He 
said, ‘T am glad to announce that a Board of 
Research in atomic energy has been set up 
under the auspices of the Council of Scientific 
and Industrial Research with Professor Bhabha 
as Chairman. There are large deposits of 
monazite sand in the Travancore beaches, which 
is a valuable mineral required for the produc- 
tion of atomic energy. Perhaps the richest 
thorium ore in the world is to be found in the 
monazite sands of the Travancore coast. I am 
glad we have ' negotiated the agreement by 
which the mineral conservation policy of the 
Government of India can be given effect to in 
this connection. 

^‘We shall have a Joint-Committee consisting 
of six members of the Board appointed by the 
Council of Scientific and Industrial Research 
and three representatives of the' Travancore 
Government. The function of this Joint-Com- 
mittee will be to advise the two Governments 
on all matters connected with research and 
development and the disposal and utilisation of 
raw material. I am especially glad to be able 
to announce that this Joint-Committee will be 
the authoritative advisory body both for the 
Government of India and for the Government 
of Travancore, thus bringing this important 
branch of power research and disposal of raw 
'material into one co-ordinated scheme. 

“The Joint- Committee will consist of Prof. 
H. J. Bhabha (Chairman), Prof. Meghnad Saha, 
Mr. D. N. Wadia, Dr. Nazir Ahmed, Sir K. S. 
Krishnan, Sir S. S. Bhatnagar, Dr. K, L. Moud- 
gil, Mr. K. P. Menon and Mr. V. Mahadevan. 

“I am grateful to Sir C. P. Ramaswami Aiyar, 
Dewan of Travancore, for the co-operation he 
has extended in this matter. We had deputed 
Sir S. S. Bhatnagar and Prof. Bhabha to go to 
Travancore and discuss matters with him, and 
the present arjrangemsnt is the result of those 
negotiations. The public may rest assured that 
the atomic energy resources of India will not 
be frittered away or go to waste.” 

MICA RESEARCH 

The Travancore Government have entered 
into an arrangement with the Government of 
India for the purpose of conjoint research on 
mineral sands and mica research. They had 
also entered into certain arrangements with 
influential British concerns for a joint research 
and exploitation of the mineral sands of Tra- 
.vancore and production of atomic energy. 

MINERAL DEVELOPMENT IN HYDERABAD 

STATE 

Exploratory work to ascertain the occurrence 
of valuable mineral in different parts of the 
Nizamis Dominions has commenced under a 


scheme sanctioned for the expansion of the 
Mining and Geological Survey Department. 

The occurrence of further deposits of coal is 
being ascertained near the Singareni collieries 
and Jangaon, and gold development work at 
Hutti, Lingsoor Taluk, Raichur District, which 
had been suspended during the war, has been 
resumed. 

Prospecting operations conducted recently in 
Asifabad Taluk, Adilabad District, are stated to 
have shown good deposits of clay suitable for 
manufacturing porcelain ware. 

In Khammam Taluk, Warrangal District, 
prospecting operations have disclosed workable 
deposits of mica, and regular mining operations 
are in progress. 

In the eastern parts of Paloncha, Warrangal 
District, abrasive minerals like garnet, alusite 
and kyanite have been discovered in apprecia- 
ble quantities and are being leased out. 

Corandum, which is a refractory mineral, is 
also found in abundance in the eastern parts 
of Paloncha. 


PROTECTION FOR FRUIT INDUSTRY 
The Government of India has decided to 
grant protection to the preserved fruits industry 
for a period of three years. 

The Tariff Board, which considers that the 
industry has been established and conducted 
on sound business lines, recommended a pro- 
tective ad valorem duty until 1950 of 60 per 
cent, on canned and bottled fruits ; 40 per cent, 
on fruit- juices, squashes, cordials and syrups ; 
and 80 per cent, on jams, jellies, marmalades 
and candied and crystallised fruits. 

RADIO SONDE STATION FOR TRAVANCORE 
“Radio-Sonde” station has been established 
at the Trivandrum Observatory by the Indian 
Meteorological Department and the first flight 
was conducted on 25th May 1947 in Trivan- 
drum with a network of fourteen other radio- 
sonde stations distributed all over India. 

Radio-sonde is the latest development in 
meteorological science for the determination of 
temperature, pressure and humidity of upper 
atmosphere. 

The technique was entirely worked out by 
the officers of the India Meteorological Depart- 
ment during the last five years, and incorpo- 
rates many new and ingenious devices, render- 
ing the instrument accurate and reliable and 
easy of construction, reproduction, installation 
and operation. The method consists of sending 
up four-metre wireless transmitters attached to 
a balloon which sends out regularly signals 
of pressui'e, temperature and humidity. These 
signals are picked up by specially constructed 
receivers and are recorded on moving paper 
tape. From these records, the pressure tempe- 
rature and humidity of air over Trivandrum 
at various altitudes are calculated. 

The data obtained daily are expected to yield 
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valuable inrormation rc'^^ardiuji^ mechanism of 
monsootis and, in conjunction with those from 
fourteen othen' stations in India, it provides 
valuable aid to wc'aliuM* prophets at several 
cxmtres of ineteoroloi’ieal oliie(\s. 

Until rc'ccMitly, before' the" introduction of 
radio method, balloons witli sc'lf-rc'c’ordiuf^ in- 
strumc'nts were' uscul by the Departme'ut for the 
same pur|)ose'. 

Hut, since' the sucec'ss of e'ach (li.idt. depends 
on the chance' rc'covv ry of the' instiaime'nt after 
it falls to tiu' earth, tliose llinhts were only of 
limiti'd use for daily forc'e'astitu-*' vvork. R,adio- 
sondi' hi'li)S ol)tain nu‘te‘oroloj:.dcal data at dilTer- 
enl stations at the' same' hour, and thus plaeos 
the science' of we'athe'i* fea'i'castiin^' on a surer 
i)asis. The' Indian Mt'l. ()re)lo;','ical De'partme'nt 
itself mamifae'turc's c'very part of the'se instru- 
nu'uts, calibt'ates tlu'in, and arrann'e's to send 
tlu'in to ditTcrc'iit radit^-sonde stations set up 
and run by tlunn. 

SMOW SUUVKY IN TflK IIIMAHAYAS 

The prc'se'rtee of al)undant snow water along 
the high c’re'sts of the' Himalayas and e'ven at 
miuti lowc'i* e'le'vations of about I (),()()() ft. above 
live se'a levc'l, had bc't'n jn’ove'd. On May 20, 
the Amc'ric’an e'xpc'rl, Di'. ,1. K. Church, at the 
Royal Asiatic Soe'ic'ty of Hc'ngal, n'latc'd his ex- 
{H'rit'uec's of the' four c'xp.ditions in Sikkim 
and Nc'pal that he' has c'urrie'd out during the 
presc'ut spring. Dr. Church adeb'd that below 
tliat elevation, rivers depende'd almost wholly 
upon rains. 

Dr. Clnireh who has bc't'n invited by the 
Chivc'rnmc'nt of Intlia to lay out a snow survey 
.system in the* Himalayas, is Chairman of the 
International (’enninission for Snow Survey, 
U.S.A. He' i.s wc'lI known as the origiriator of 
the' pe'rcc'utage' fore'e'ast sclu'nu' l)y whic’h the 
run-olT of .stiH'ams e’an be* (‘stimated in advance 
dirc'ctly from Hu* snow (ic'lds at the lower e'le- 
vations. This In Ips in making a forc'csist of 
the volume' of wat(*r in tlu* grc'at store] of sne)w 
on high pc'aks. 

The' e'xpc'ditions (»f Dr. Church this spring 
in tlu' Sikkiu] and Nc'pal rc'gions were in c'on- 
nection with tlu* pro[>osc‘d Kosi and Tee.sta 
Dams. 

soviK/r KXPUnrriON ^ro thk arcitc 

The* Sovie't Union is rc'portrd to be* planning 
to sail the* hr.'d big passe'ngc'r and tran.sport 
ships in Are’tie* watc'rs. 

A large air e'xpe'dition will k'ave next month 
to .study ice* foi-mation in tlu* are'a and .some 
200 statT worke'rs of the* Aix-tie He'.seareh Tn.sti- 
tute will work in tlu* Are’tic mete^orological 
stations and .supi)ly information about ice con- 
ditions to ships sailing along the northc'rn 
routi'.s. 

SOVIET ELSiriNG EXPEDITION 

A .scientitlc eixpedition to conduct re.scarch 
into the Ilshing re^sourees of the sea.s of Okhotsk 
and Japan left Leningrad for Sakhalin and the 
Kurile Islands. 

The expedition has four ships at its disposal 
and it is intended to send at least Ilfteen parties 
to various places in this immense area. 




TRAINING OF INDIAN STUDENTS ABROAD 

■—SCOPE IN EUROPEAN UNIVERSITIES 

EITorts are being made for the higher train- 
ing of Indian students all over Europe, and, 
according to latest information, fresh openings 
for these students are becoming available in 
most of the European capitals. 

Mr. P. N. Kripal, Education Liaison Officer of 
tlu' Government of India, who has just return- 
ed to London from Switzerland, told the United 
Press of India to-day that he succeeded in ob- 
taining a large number of places in the Swiss 
Federal Institute of Technology, the Zurich, Uni- 
versity, and in the College of Engineering, 
Lausanne. It is expected that some forty to 
lifty Indan students will be accommodated in 
the ensuing year. 

Mr. Kripal also had good response to his 
enquiries from Holland, Belgium, Sweden, 
Czechoslovakia and France. All these coun- 
tries are said to be very keen on welcoming 
students from India. In view of the prevailing 
difficulties of accommodation in London, 
Mr. Kripal thinks that Indian students would 
be well advised to attend the continental 
c'ol leges and try to acquire a rudimentary 
knowledge of their languages. . 

VANASPATHT RESEARCH 

Two research schemes on Vanaspathi have 
been sanctioned by the Central Food Depart- 
ment, one to determine the nutritive value of 
Vanaspati, and the other to determine its effect 
on human beings. 

Research on the first will be conducted at the 
Indian lOvStitute of Science, Bangalore, and the 
Univc'rsity College of Science at Calcutta, and 
research on the second will be carried out at 
Bombay, Delhi and Mysore or Madras. 

Another research scheme sanctioned is in 
connection with a plant for the manufacture 
of soya bean milk. 

I.AUNDRY RESEARCH 

N(]w researches'* in laundering are reported 
to revolutionise the current methods of launder- 
ing. It has been found that dirt is often held 
to' a fabric by electrical attraction. The prob- 
lem in the removal of dirt from fabrics is to 
break this electrical attraction ; this is done at 
presemt by the use of detergents — soap and 
kindred solutions. 

The British Laundcrers’ Research Association 
is now researching on the use of supersonic 
vibrations to speed up laundry processes. The 
function of these supersonic vibrations is to 
shake out the dirt particles, and emulsify them 
in the cleansing solution. This will prevent 
the dirt being deposited again on the fabric. 

MACHINE DESTROYS WEEVILS BY 

DIZZINESS 

A Sydney flour milling firm has installed 
a new machine which cleans flour by spin- 
ning weevils or any other insects in the flour 
to death. 

The machine, called an “Entoletor”, operates 
on the centrifugal principle. The flour is fed 
by chutes into a cabinet housing a conical rotor 
in the centre of two steel discs joined at the 
outside by metal studs; Directed on to the 
revolving rotor, the flour is flung against the 
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outer studs with such force that no insect, 
weevil, moth, egg or mite, is left alive. The 
rotor spins at 2,900 revolutions a minute and 
a IV 2 horse-power machine handles 2,000 lbs. 
of flour an hour. The 3 h.p. model handles 
5,000 lbs. of flour ; the 5 h.p. 10,000 lbs., and 
the 71/2 h.p. 15,000 lbs. an hour. 

When treated in this way the flour remains 
sterilised indefinitely and tests have shown that 
the machine improves the flour by giving it 
greater aerating qualities. 

STEPS TO EXPAND DAIRY TRAINING 
The Government of India have appointed an 
ad hoc Committee to study the facilities now 
available for training in dairying in India, and 
make recommendation for expansion. 

The Committee consists of Sir Datar Singh 
as Chairman, and the following members : — 
Mr. Zal R. Kothavala, Dairy Development Ad- 
viser to the Government of India, Mr. A. K. 
Yegna Narayan Aiyer, Retired Director of Agri- 
culture in Mysore, and Dr. Sen, Director of 
Dairy Research, Bangalore. 

CENTRAL GOVERNMENT TO START AN 
AGRICULTURAL COLLEGE 
Detailed plans have now been worked out to 
start a Central College of Agriculture in Delhi 
during the current year. The aim of the Col- 
lege will be two-fold, to give a systematic 
course of scientific agriculture to young men, 
with a view to preparing them for promoting 
modern agriculture in the countryside on eco- 
nbmic lines, and to train students for undertak- 
ing research in agricultural problems. 

NEW MEDICAL COLLEGE FOR CALCUTTA 
Calcutta will soon have an up-to-date medi- 
cal college devised to train demobilised licen- 
tiate I.A.M.C. Officers for the M.B. and B.S. 
Degree and a hospital with several divisions, 
each of which will have its own out-patient 
department, laboratory,'" dispensary and wards. 
The Health Department of the Government pf 
India is establishing this Institution on the 
Dhakuria Lake site in South Calcutta. 

The Central Government have already spent 
Rs. 85 lakhs for acquiring the site and the 
equipment for the College and Hospital. The 
annual recurring expenditure on the College 
will be Rs. 4*8 lakhs and on the Hospital 
Rs. 22 lakhs, half of which will be borne by 
the Bengal Government to whom the manage- 
ment of the College and Hospital has been 
entrusted. 

COLLEGE OF INDIAN MEDICINE 
The Madras Government has decided to con- 
vert the present School of Indian Medicine, 
Madras, into a College of Indian Medicine with 
effect from July 1947. 

Arrangements would, however, be made by 
the Government for the continuance of the stu- 


dies of those students who are already in the 
School till their courses are completed. 

SOVIET HONOUR FOR SIR C. V. RAMAN 

Sir C. V. Raman, President of the Indian 
Academy of Sciences, has been elected as a 
corresponding member of the Soviet Academy 
of Sciences. 

NATIONAL INSTITUTE OF SCIENCES 

The Academy of Sciences of tlie U.S.S.R. has 
presented to the National Institute of Sciences 
of India 44 books on scientilic subjects and 
67 copies of journals published by the Academy. 
The National Institute of Sctionces of India has 
gratefully accepted this welcome gift from a 
sister scientilic body. 

LADY TATA MEMORIAL TRUST 
(Scholarships and G7'a.nts Jar the year 1947-48) 

The International awards of the Trust for 
research in diseases of tlie blood with .special 
reference to Leucaemias are made to Doctors 
Jorgen Bichel (Denmark), Pierre Cazal (Fran- 
ce), PieiTe Dustin (Belgium), Maurice Guerin 
(France), Simon Iversen (Denmark), Joseph 
Japa (Poland), Edith Paterson (Great Britain), 
Edoardo Storti (Italy), Peter A. Gorcr 
(England), Johannes Clcnnmesen (Denmark), 
C. F. M. Plum (Denmark), Tag'e Kemp (Den- 
mark), and Guido Totterman (Finland). 

Indian scholarships of Rs. 250 per month each 
for one year for scientilic investigations having 
a bearing on the alleviation of human suffering 
are awarded to Messrs. Suprabhat Mukerjee 
(Calcutta), Plaridas Brahmacliari (Nagpur), 
Kalyanmoy Mukerjee (Calcutta), Naresh Chan- 
dra Ghosh (Calcutta), P. R. Gupta (Bangalore) 
and Yeshwant Balkrislina Rangnckar (Banga- 
lore). 

A REQUEST 

“Those interested in ‘problems of theory of 
numbers especially Diophantische are requested 
to send their publications to the following ad- 
dress : — Dr. Alfred Moessner, in 13 a, Gunzen- 
hausen ( Germany-Bay ern), Altcs Schulhaus, 
Amerikanische Zone.'’ 

ERRATA 

Note entitled “Vernalisation Respon.se of 
Cultivated Indian Wheat”, Vol. 15, No. 12, 
p. 352 : In the names of authors, read Pal for 
Paul. 

Vol. 16 No. 4, p. 133.— Note on “Proof of 
the Inverse Square Law and the Measurement 
of H”. Line 8 : 

for : 

tan- 0A tan - 2, 

read : 

tan - 4>a c. 
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RESEARCH AND EXPLOITATION OF FOREST PRODUCTS 


INDUSTRIAL raw materials from land that 
* lend themselves to economic conversion and 
utilisation by man can be brocidly classed as 
ajijricultLiral, sylvicultural and mineral. Agri- 
cultural products like cotton, jute, and food 
crops are receiving considerable, attention, and 
it is expected that comprehensive schemes of 
research on these will be included in the post- 
war plans. The sylvicultural products, on the 
other hand, have not been so favoured, partly 
because of the unceasing suggestion from all 
sides that India is mainly an agricultural coun- 
try and partly because of the neglect in explor- 
ing the industrial potentialities of the large 
variety of raw materials that the country ‘is 
endowed with- The latest available figures in- 
dicate that the surplus forest revenue of India 
is hardly 26 per cent, as against 35 to 50 per 
cent, in more technically advanced countries 
of the West; Of the 400 million people in the 
country only about a million and a half are 
employed directly in the collection and distri- 
bution of forest raw materials. In independent 
Incjia we may logk forw'ard to a sustained and 


purposive programme of intensive research 
and exploitation in this field. It may, there- 
fore, be desirable to outline here a plan for 
the study and development of industries based 
on the forest wealth of the country. 

The principal products of recognised econo- 
mic value in Indian forests are timber, fuel, 
grass, bamboo, sandal and lac. A number of 
minor products also contribute in a small mea- 
sure to forest revenue. Investigations carried 
out at the Forest Research Institutes of Dehra 
Dun, Coimbatore and a few other centres have 
no doubt helped in improving the productivity 
of the forests of India and better exploitation 
of. the foi*est products with increased financial 
returns. But the enormous scope for research 
and exploitation can be gauged by the fact that 
we have yet to evolve ■ timber trees coming 
early into maturity, render saplings and tim- 
ber pest-proof, discover pulp for varieties of 
paper and rayon ; nor have we exhausted the 
uses or perfected economical methods of pro- 
duction of sandal wood, sandal oil, lac, lac dye, 
essential oils, gums, resins and grasses, 
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With regard to timber afforestation follow- 
ing deforestation as a routine practice is all 
that is mostly being done. Comprehensive, 
long-term investigations on plant physiology, 
genetics, hybridisation, forest botany, entomo- 
logy, mycology and allied branches of sylvicul- 
ture still remain to be undertaken. Basic and 
wide knowledge of our national resources are of 
obvious necessity in turning the forest wealth 
to greatest advantage. For it is strange that 
the Indian forests which include practically all 
types in the world, ranging from dry tropical 
to Alpine and moist temperate forests, should 
not be able to supply the right pulp for paper 
or rayon. While trying, therefore, to induce 
foreign plants of known utility to grow in our 
forests, unceasing search must be made for 
indigenous wood for moderrl industrial uses. 
A. basic survey coupled with technical progress 
and sound forestry should certainly promote in 
increasing measure the use of indigenous pulp. 

Sandal culture and utilisation is another 
instance demanding attention at the hands of 
both the scientist and industrialist. Sandal 
wood is a monopoly, particularly of South 
India, enjoying a very high priority among 
products of luxury and pharmaceutical value in 
the world. The income from this source forms 
a respectable fraction of the forest revenue in 
Mysore State. The necessity for careful nurture 
and protection of the plant from pests will be 
all the more appreciated when it - is realised 
that sandal requires about forty years before 
it is ready for harvest. But as things stand 
to-day the annual loss of sandal, especially in 
the form of saplings as a prey to spike disease, 
is beyond computation.* ‘ It is needless to em- 
phasise that an effort in this direction cannot 
be made too soon. To eliminate or reduce the 
incidence of the disease, fundamental investiga- 
tions into the physiology of the host as well as 
of the' virus responsible for the disease are 
essential. Only such a study is likely to sug- 
gest sure methods of tackling the pest. Fur- 
ther, production of sandal oil could also be 
raised by evolving strains of early maturity 
and higher oil cpntent. In utilising the oil 
there could certainly be a more thorough study 
of its applicability in the pharmaceutical in- 
dustry. During the last decade a good deal 
of work was carried out at the Indian Insti- 
tute of Science on the physiological and 
biochemical aspects of sandal and its legumi- 
nous host plants as well as on the nature of 
spike disease. With the establishment of the 
Board of Scientific and Industrial Research in 
Mysore it i? to be hoped that thesq Jnyestiga- . 


tions will be continued towards a fruitful con- 
clusion. 

Shellac offers similar and equally extensive 
scope for both basic and applied research. 
Shellac is also vulnerable to pests. But in 
addition, the production is critically iniluenced 
by the vagaries of the weather. There have 
been years when the crop of lac has been cut 
down to fifty per cent, of the normal produc- 
tion owing to failure of rains. In the early 
thirties investigations were carried out at the 
Indian Institute of Science on the nature, 
production and composition of lac. The Indian 
Lac Research Institute, Ranchi, has made valu- 
able contributions to our knowledge on the di- 
electric properties, constitution, effect of storage, 
etc., of lac. Applied researches on the util- 
isation of lac derivatives, esterification of rosin 
with shellac, manufacture of de-waxed lac 
have also been carried out at this Institute. 
A good number of industrial applications of 
lac have been thoroughly investigated by the 
Imperial Institute, I.ondon. We hope that co- 
ordinated, comprehen.sivc schemes of investi- 
gation covering the various aspects of produc- 
tion and utilisation of lac will be continued. 

The accepted method of exploiting by-pro- 
ducts as a means of cheapening the principal 
commodity can be applied to lac also. The 
scarlet dye of the lac insect, wl^ich formed the 
main product in the ancient industry, can find 
to this day a demand among silk dyers. The 
dye is not inferior to any of the syjUhclk* pro- 
ducts in its sheen or fastncs.s to liglit. But 
the drawback is the inconstancy of th(‘ shade 
of the dye extracted fi'om diffc'rent baterhes. 
The immediate demand is, therefore, the work- 
ing out of methods of quality control in tlic dye. 
The washings of the stick-lac, now running to 
waste in the industry, is also a potentially rich 
source of .nitrogen and vitamins. Tf we are, 
therefore, able to work up systematically all 
the produce of the lac insect, ensure quality 
in them and press them into service in the 
national economy of the land, there should 
indeed be no need to despair of the future of 
the lac industry. 

The forest department is also shouldered 
with the pressing responsibility of providing a 
ceaseless supply of fuel to the nation’s homes. 
But the conservators of forests have yet to 
insist on their right to demand a thrifty and 
economic use of the fuel which they have to 
grow with so much pain and care. For it is 
deplorable .that in burning fuel, as we now do, 
we are able to utilise little more than twenty 
per cent, of its cajgrific value. This waste can 
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hardly be justified when known methods of 
fuel technology ordinarily followed in coal- 
burning countries make possible a far less 
wasteful use of the national supply. It is 
within the domain of research on forest pro- 
ducts to work out ways of conservation of fuel, 
not only in forests but in the citizen’s home, 
the cumulative value of which will mean an 


enormous saving of an essential commodity. 
It is to be hoped that the authorities in charge 
ox forestry will formulate comprehensive plans 
of investigation on all aspects of the problem 
and insist on their execution with the same 
speed as other technical and industrial schemes 
are favoured with. 


EDITORIAL NOTES 


MORALITY OF SCIENCE 

TJNTIL before the atom-bomb, Science was 
considered non-moral.' The search for the 
laws of nature and the knowledge of them 
was thought to be the right of every one who 
would seek it. No discrimination in gaining 
such knowledge and training for further dis- 
covery was tolerated. But the burst of the 
atom bomb on Hiroshima and Nagasaki has 
suddenly awakened the scientist’s conscience 
and sense of responsibility. It has made him 
doubt if Science is, after all, outside the pur- 
view of human ethics. Prof. Norbert Weiner 
oC the Massachusetts Institute of Technology 
voiced the opinion of all thinking men when 
he raised serious objections against freely im- 
parling his findings on controlled missiles. In 
his letter to a fellow- worker — probably on a 
war weapon — he questions the current morality 
of disseminating all knowledge indiscriminate- 
ly. ‘Tn the past, the comity of scholars has 
made it a custom to furnish scientific informa- 
tion to any person seriously seeking it,” writes 
Prof. Weiner. “However, we must face facts : 
The policy of the government itself during and 
after the war, say in the bombing of Hiroshima 
and Nagasaki, has made it clear that to pro- 
vide scientific information is not a necessarily 
innocent act, and may entail the gravest conse- 
quences. One, therefore, cannot escape recon- 
sidering the established custom of the scientist 
to give information to every person who may 
inquire of him. The interchange of ideas, one 
of the great traditions of science, must of course 
receive certain limitations when the scientist 
becomes an arbiter of life and death. 

“The measures taken during the war by our 
military agencies, in restricting the free inter- 
course among scientists on related projects or 
even on the same project, have gone so far 
that it is clear that if continued in time of 
peace this policy will lead to- the total irres- 
ponsibility of the scientist, and ultimately to the 
death of science. Both of these are disastrous 
for our civilisation and entail grave and im- 
mediate peril for the public.” 

Continuing, the professor writes, “The expe- 
rience of the scientists who have worked on 
the atomic bomb has indicated that in any 
investigation of this kind the scientist ends by 
putting unlimited powers in the hands of the 
people whom he is least inclined to trust with 
their use. If, therefore, I do not desire to parti- 
cipate in the bombing or poisoning of defence- 
less peoples — and I most sincerely do not-—! 
must take a serious responsibility as to. those to 
whom I disclose my scientific ideas.” 

2 


These contentions of Prof. Weiner and men 
many— strongly remind us 
of the age-old Hindu precept which enjoins the 
Guru to be careful, _ circumspect and severely 
^ j choosing his successor who will be 
called upon to carry forward the torch of 
Knowledge. And to-day we are driven to 
think on almost exactly similar lines, that ah 
men could not be trusted with the power for 
evil. 


The impprtance of psychological fitness for 
the respective professions is being increasingly 
recognised. In this era of the atom bomb, 
therefore, a huge responsibility devolves on 
the scientist in imparting to the world at large 
new scientific information, especially informa- 
tion of the kind likely to be misused as a 
weapon of war. It is clear that the profession 
of science can only be entrusted to those who 
entertain such an abhorence of war and human 
suffering that they would rather sacrifice science 
as a career than co-operate with the war- 
monger in any form. Another and more prac- 
tical way of preventing the abuse of science is 
for the scientists, as a class, to refuse, in the 
words of Sir J. C. Ghosh, to be the camp fol- 
lowers ^ of politicians. We trust the urgent 
realisation of the gruesome consequences of the 
use of the atom bomb will swell the volume 
of opinion in favour of humane and rational 
science taking the lead in the management of 
world affairs. For it is abundantly clear that 
current politics has woefully failed to keep 
pace with the progress of science which has 
bi'oken barriers and erased man-made fi'ontiers. 
We wish the Atomic Scientists, led by Profes- 
sor Einstein, every success in their efforts to 
rationalise the application of science for the 
promotion of human happiness. 


FACTORY TRAINING FOR INDIAN 
STUDENTS OVERSEAS 

are receiving repeated complaints from 
our scholars in the United Kingdom' and 
United States that facilities for practical train- 
ing are lacking in both the countries. While 
the universities and technical schools have 
extended a warm welcome to Indian students, 
the factories and industrial plants have failed 
to’ encourage them. Mr. Krishnamurti from 
Akroh, Ohio, writes in a letter to The Hindu, 
“With..gi*eat difficulty I was able to arrange 
and complete three months’ training in' the 
Firestone Tyre Company ... I have been try- 
ing to arrange for further practical instruction, 
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but so far no company is prepared to take me 
in. This is the fate of many other Government 
scholars in this country. It is time that the 
Government did something in regard to arrang- 
ing for practical training.” 

The situation is not much different in U.K. 
Last April at the National Union of Students’ 
Congress, held in Liverpool, both Indian and 
other foreign students protested^ against the 
ban on the admission of non-British students 
to certain factories in Britain. Mr. Marshall 
of ths Metropolitan Vickers, regretting the ban 
as unfortunate, said that it was a Government 
ruling and could not be helped. The ruling 
appears, to say the least, rather anomalous 
when viewed in the light of the generous invi- 
tations of the British Government to India to 
take advantage of the facilities for Technical 
training in Great Britain. And it is well known 
that we are seeking the co-operation of the 
technically advanced countries more for the 
benefit of practical training of our students in 
industries not yet established in India rather 
than for high academic accomplishments. We 
learn that me Chinese Government have been 
able to negotiate with a number of industrial 
firms in America for entertaining their students. 
The extension of similar hospitality to India by 
Britain and U.S.A. at a time when it is most 
needed will be a friendly gesture that is bound 
to be greatly appreciated. 


LABORATORY TECHNICIANS 

WE are informed that the Council for Tech- 
nical Education has appointed an Expert 
Committee to consider the subject of training 
laboratory technicians and submit concrete 
proposals for a comprehensive scheme. All 
scientific workers will agree that such a scheme 
of training has ^ been long overdue in this 
country. 

As conditions obtain at present, much of 
the valuable time of the research worker 
is spent in getting ready the routine appa- 
ratus and reagents required for his special- 
ised experiment which will perhaps occupy 
only a fraction of the time he had to spend 
on the preliminaries. No doubt advanced 
and elderly workers can command their . 
students to do these for them. But if will be 
realised that the students, although they must 
\ 


go through this mill for their own good, ar<-' 
not exactly meant for this job. The result < > * 
all this is the unnecessary overworking of 
scientist and an obvious slowing down of tLc^' 
pace of scientific research. 

On the other hand, in the advanced labora 
tories of the West the scientist need only con-- 
fine himself to the working out of the precise'-” 
ly specific problem of research he has sc‘1-^ 
himself to accomplish. The trained laborator.v' 
technician cleans the apparatus, prepares the' 
reagents, does the weighings, cuts section. 
carries out simple glass-blowing, recovery—^ 
distillations, etc., as per the instructions <■>!’ 
the research -worker, leaving him more time f ( * * ' 
the essential library and laboratory work. N< > 
wonder, therefore, that both the quality and 
quantity of scientific work turned out by sucH 
workers easily excel that of the worktn' 
who has to be a mere hack. The need f<>i" 
training large numbers of technicians is a 1 1 
the more pressing in view of the very limited 
research talent in the country which must bc' 
strictly rationed out and devoted to tasks thu t- 
only trained scientists can do. 

A word for the technician himself. Recentl.V 
Prof. Haldane mentioned that many a younM' 
man starting as a laboratory technician hti^; 
graduated himself to eminent chairs of scienec' 
in European and American Universities. Th i s 
speaks not only of the potentialities of somo 
of the people who are compelled by circuni — 
stances and natural accidents of life to stax't. 
from the lowest rung of the ladder but of tlio 
generous universities who are always on tli 
alert to exploit scientific talent wherever it 
to be found. We are sure that the expert k 
on the Committee will so formulate the schemo 
of training that opportunities for training on<' — 
self as an original investigator are not wanting 
for those technicians who have it in them i t> 
develop into good scientists. 

The dearth of laboratory technicians is noxv 
so great and the need for a continuous supply^ 
of them will be so persistent that it would 
advisable for large institutions to establish tx 
standard course to be recommended by tlic,' 
expert Committee as a regular feature amo!i 
their courses of training. Men so trained, it .1 
needless to say, will be readily absorbed l.> 
industrial, technical and public health labors i 
tories as well as by universities and researt'Ii 
institutions to the obvious benefit of all. 


WATUMULL RESEARCH FELLOWSHIPS 


T^HE Watumull Foundation announces the 
“*■ award of ten Watumull Research Fellow- 
ships in Indian Universities to the following 
candidates: -^Agriculture: Mr. O. N. Mehrotra, 
J.K. Fellow, College of Agricultural Research, 
Benares Hindu ' University ; and Mr. K. M. 
Shahani, Imperial Dairy Research Institute, 
Bangalore. Education : Mrs. Leelavati M. Rao, 
Child Education and Psychology, Allahabad 
University ; and Mr. L. J. Bhatt, Lecturer in 
Education and Psychology, Teachers’ Training 
College, Baroda. Chemistry : Mr. Jyotirmoy 


Bhattacharya, Demonstrator, Applied Chemislrv*, 
Science College, Calcutta. Economics : 'M'rl 
Premchand Srivastava, Lecturer in Econonl.v , 
Jain College, Arrah, U.P. Political Scienccl 
Mr. K. L. Srivatsava, Professor of Politic’' 
Christian College, Indore. Physics: Mr. Bijs-I 
wanath Bhattacharya, Benares Hindu Univox" — 
sity. Medicine : Dr. D. R. Nagpal, Lady Lin- 
lithgow Sanatorium, Kasauli. Mathematics : 
Prof. Surya Prakash, Professor of Mathematiej^’, 
Herbert College, Kotah (Rajputana). 
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PAL/b:oNTOLOGY AND THE MEASUREMENT OF GEOLOGICAL TIME 

Comments and Suggestions for a Plan of Research by the 
Committee on the Measurement of Geological Time in India* 

15. SAIINI, sc.i)., t'.ii.s., i’.R.s. 

{/'nijc.s.sdf < 1 / Holdiii/ and Director, Imtitaie of Pata-bolanicul Research Lucknow) 


(A) iNTHODtrCTION 

A1V(()N(J (lu* ninny iiNi'Cnl nt'iivitii's of liio 
I )(.‘part in nt of Soii'iililic and Industrial 
h’osoar{‘h at Ntnv Doliii, undta- ilu‘ dirociorshi}) 
of Sii’ Shanti HhainaKar, f.h.s., one ol llie 
most intt*r(‘stinn proniis(‘S to he the work of 
tlio mnviy forniod (’onnnitlee on the Measiire- 
nuait of ( J.'olop.ieal 'I’inuL 

A palu'ontoloyjst can hert' he of assistanc'O 
only indiiTH'tly, i)e(*;iust‘ fossils can at best }^\vc 
(/lily a r(‘lafiv(‘ nu‘asiiri' of TinuL But I appre- 
eiait' tiu‘ honour of hsine; asked to work on this 
C’oinnii{t(H‘, for I realise* tiiat in these invosti- 
Kalions a c*otu*( rtt‘d plan of action can help 
to make tin* approach more rational, and, in 
any cast*, a pakeontoloj-pcal ciu*ck may he found 
(U'sirahU*. 

A pt'rusal of tlu* valuable Memorantlum issu- 
t'd jointly by Broft*ssor IVI. N. Saha, f.h.s., and 
Mr. Waclia' tlu* following comments 

as to tlu* place whicli pakeonloloity can occupy 
in siu‘h a st'lu'nu* of rt‘search. 

(B) BoSSIHH.rTlKS OF TIIF. PAUMONTOI/OClCAr/ 
ApPIU)A('11 

'■J'lu* strata of the t‘arth’s crust were at tirst 
recoii.hu,s(‘d only by tlu*ir litholokioal characters, 
I’heir rt‘lativt‘* aht*,'^ could he known only by 
their order of sup(*rpo.silion as ob.s(‘rvcd in the 
ru'ld. Bat(*r it was discoveiH'd that they could 
Ih* mon* rt‘liahly id(‘niiri(*d by their contained 
orpani(’ iH'inains whicli on the wliole, and in, a 
jif(‘neral way, wen* found to he characteristic 
of them (’V(‘n wlicre tlu* Utliolof^y was not the 
.sanu*. Clradually it wa.*; r(*ali.s(*d that fossils 
W(*r(* important landmarks of orKanic evolution, 
and, thcn‘fore, of theological lii.siory. Now they 
arc our tru.sted guides to geological age, de- 
pendable in new and distant regions of 

tin* world, and in ar(‘as of disturbed strati- 
gra|)liy. 'I'liey art* particularly reliable when 
consid'ered in th<‘ir natural assemblages in the 
strata, that is, as tloras and faunas. With the 
cUi.se study of morphological variations palanm- 
loltigy is growiutr into a line .scit'nct; ; li has 
already made possihh* a xoual subdivision of 
tlu* strata whieli occasionally reaches a sur- 
prising degree* of minuten(*3iis and accuracy, and 
is applieabh* over wide areas. 

Except fur a ft*w appai’t'nl discrepancies 
which can bt* explained away, the facts of 
pakeontology have given consistent results for 
dating lh(‘ ro(*ks. 

The ciiu*stion still rt*mains whtdher two floras 
or faunas of similar composition in distant 
parts of the globe are slrictily contemporaneous. 
But as it seem.«: tliat the rate of dispersal of 
species is far more rapid than the rate of their 
extinction, geologists g(‘ru rally accept homo- 
taxial strata as being practically of the same 
age. 


rulilished with the penuiH.sion of the C'gmmiliee, 


Latterly the microfossil investigation of 
.sednnents has come to the aid of the strati- 
grapner and this aspect of palccontology finds 
imjeasing application in explorations for oil 
ana coal, where a close knowledge of the 
.stratigraphical sequence is important. We now 
know that not all sedimentary formations which 
outwardly appeared to be unfossiliferous are 
really devoid of organic remains. Some of 
these have recently been shown to be astonish- 
lugly neh in micro fossils representing both 
!i o The Saline Series in 

the Salt Kange of the Punjab is a good case in 
point;- so also the glacial tillites at the base 
ol the Gondwana system in Australia-^ and 
South Africa*' — and quite recently organic re- 
mains have also been detected in the Talchir 
Boulder Bed near Chittidil in the Salt Range.^> 
Owing to their wide dissemination in the body 
of tlie rock-matrix microfossils can sometimes 
inxwide an age index even if small bits of the 
I'ock collected at random are analysed.^* 

Experience suggests that, barring the most 
ancient sedimentary formations (Silurian or 
freshwater beds and* even marine 
.shallow water deposits may now be expected 
to reveal plant microfossils, provided they have 
not undergone serious metamorphism. 

In metamorphosed sediments the megafossils 
are generally too badly obliterated to be of 
much use to the palaeontologist. It would be 
inter(*sting to enquire as to whether the micro- 
tossils in such rocks can escape obliteration. 
Metamorphosed shales bearing deformed leaf- 
impre.ssions should be put to the microfossil 
test. 

There are great areas in India, particularly 
in the Peninsula, covered by ancient sedimen- 
tary rot!ks of unknown or disputed age. Very 
few rnega fossils liave been found in these 
strata, nor are we likely to tind many more in 
the future. An attempt may usefully be made 
to ri'cover microfossils from samples of these 
rocks which should be collected from localities 
and horizons by geologists who best know the 
t^rcas. 

Igneous intrusions are known to traverse 
some of these rocks of doubtful age. It has 
been suggested by Professor Saha and 
Mr. Wadia that a systematic examination should 
be undertaken of the radio-active content of 
the minerals in tliese intrusive rocks. If any 
recognisable microfossils are found in the asso- 
ciated scdimentariis, and if their age can be 
even broadly estimated, we shall at least have 
a maximum age limit for the intrusives, for 
these cannot be older than the sediments into 
which they were injected. 

(C) Limitations 

But with all this, the limitations of the palae- 
ontological method must be recognised. Palae- 
ontology, even at its best, can give us only a 
relative measure of the ages of strata. Very 
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little is at ni-eseiit known of the rate at which 
new species arise', disperse through space, b;'- 
come moditied or extinct, and are eventually 
replaced i.>y others in the course of evolution. 
Nor is it to be exj)ected that the tempo of evo- 
lution has been uniform under all conditions, 
even for the same spt'cies. 'rhese intricatt' 
phenomena are dctermini'd by a network td' 
I'aetor.s relaiini^ to the response of liviuM' beings 
to an ever-changin.<: l)hysical background. 

The pake(mtologist, moreover, is lu'lpless i\ 
dealing with rocks wliich are unfo.ssiliferous ; 
and there ai'c othen* circumstances, only too 
familiar to those who have to deal with fossil 
fragments, which limit our power of estimat- 
ing the age of a flora or fauna. 

B\)r anything like an absolute measui*e of 
Time we must have resort to physical methods 
of investigation —mainly, it seems, to a radio- 
active determination of the minerals compos- 
ing the rocks (except in the case of varved 
Pleistocene sediments which can be exactly 
dated by counting backwards as shown by l)e 
Geer and his school and certain other beds, 
like those at Oeningen, in wliieh, again, sea- 
sonal variations can be (k'tectcd). Bui tlu' 
physical approach also has its limitations. Kor 
one thing, the radio-active nu'ihod is only 
applicable to certain types of rocks. 

(D) NkKD for a CoNCKRTSn PUAN OF 
IXVKSTICATION 

Obviously, therefore, the problem of lh.‘ 
Measurement of Geological Time can best be 
handled by a concerted plan of actioii. 
While it is clear that the main lino of attack 
must be physical, a palaeontological check can 
be of considerable use, and in the initial stages 
of investigation may save much groping in the 
dark. We can at once appn^ciatc this fact from 
the known history of the discussions which 
ultimately led to the present broad agreement 
between physicists and geologists upon the 
question of the age of the earth. 

For example, when dealing with interstrati- 
hed sedimentary and volcanic rocks, or where 
igneous intrusions traverse sedimrritary strata 
of unknown age, it may be possible to <iotor- 
mine the approximate age of the sedimerdary 
beds palaaontologically before the physicist, 
with his more exact methods, attempts to arrive 
at precise results. This aspect is more fully 
dealt with below, with reference to the Deccan 
lavas and some other volcanic rocks in India. 

Normally, we should expect geophysics and 
palaeontology to give concordant results. Any 
large disagreement would suggest a more criti- 
cal examination of the evidence from both 
sides. This should give us a clearer insight 
into the relative value of the two modes of 
attack, and help to dispel exaggerated notions 
concerning the reliability of a particular kind 
of evidence. 

(E) Suggested Lines of Investigation 
(Mainly Palceobotanical) 

At the present moment the following aspects 
of the problem appea;KMo the writer to be 
worthy of investigation from the palaeontologi- 
cal (mainly palaeobotanical) side. 

(«) Microfossil investigation of Indian sedi- 
mentary deposits of unknown or disputed 
age, soiyie* of which are traversed by in-- 
trusive igneous rocks. 


(i) 77u* Ciu{{}n})(t}i , VitidiiiKui and offiar 

fannntions in the Indian I\'ninr,nla, and du' 
I'^arpla Sandsiotu* iii //u* Salt lu a l)rit‘f 

Jusl published, .1. Usii' feeerds an anenipl 
to obtain inierofossils from th<' PiirpU' Sand- 
stone at. Klu'wi'a, whic’i\ is p.i'neraUy accH'pted 
us Lower C'amhrian hut which .soin<‘ r.tH»lo|L*ists 
have placx'd in the 'I'ert iai'y, 'Ttaliary si'di- 
iiu'uts ji',eu(‘rally yi<‘ld sonu' clt'ar ('vidtaiei' of 
vaseiilar plants, such as slirt'ds of wood, ,sp(n*(‘S 
or |)olleu, or tiu' ehiiinons ri'iuains of hipjily 
evolved insc'ets. lish failed to diseovt'r any 
sueh fo.ssils in tlu' Purple Sandsloiu', th(‘reby 
iiidir('<;lly .supj)ort.iiu»: tlu' idea that tin' Sand- 
.stone is a vi'ry aneii'iit dt'posit, tlatiip' back to 
a time prior to tin* oripjii of vasenlar land 
plants, or of tlu* winju'd insects. vSimilar in- 
v('sti/ 4 ationi: mipjit usefully he I'xtt'nd. d to tlu' 
C’u(ldapah, Vindhyan and otlu'r prt'siimabfy 
aiicieut .sc'tlimt'nts. 

(M ) Various pre d Ui)d)a}iifarans scdiniantarias 
ill tlw Ilimalaiias adiost* apv is apan ta daubi. 

In tlU' Kaslunir-I laxai-a I'ep.ion. and c'xtc'ndinp, 
north towards tht' Pamir plati'au, I). N. Wadia 
has r. eoi‘d(*d the (S’cairrt'ma' <if land (‘otiditions 
<hn*ii 4 i a long period of tlit' Marly Palu'oxoie. 
Prom tlu' Ck'uiral Himalayas, Haydi'n, von 
IvratTt, ( Irit'.shaeh, La 'I’otiehe and <ilhers havt' 
('olleeted ro(‘ks of agi'S variously r('port('d as 
Ordovician and Silurian, sonu' of whiOi con- 
tain plant remains. All siu'h oeeurri'nec's of 
plants in .strata of anei('nt date* would wt'll 
repay critical ('.xaminat ion. In some of tliese 
spi'cinu'us tlu're ar(' eU'ar signs of vasc'ular 
plants sug7»esting' nu'inlx'rs of oiu' of the earliest 
groups of land plants that W(e know, nanu'ly, 
the PsiIoi)hytal(\s. d'his niaic'rial is bwing 
exainiiu'd by tlu' wriU'r through the eourtc'sy 
of the Geological Survi'y of India, hut more 
extensive eolU'etions m'ed to Ix' n\a(U\ and ('aeh 
colhx’tiou c'xainiiu'd s(‘i)arai<‘ly, horizon- wise, 
l)oth for its mierofossils and nu’gafossils. We 
UKiy thus obtain data of sonu' (‘hronologieal 
interest conei'ming a part of tin' gc'ologieal 
.seale which has so far yi('l(U*d very little fossil 
information in this country. 

(in) Strata in the Paancli State and adjoin- 
iny areas which Wadia^ corrt'Iates, probably 
correctly, with tht‘ Lovvt'r Gonclwanas, but hi 
which no fossils have y('t heeii found. 'rh«'S(‘ 
may on microseoiiie ('xamination yiedd spor<*s 
similar to those di.sef)vei*ed in earlxaiaeeon.s 
Lower Gundwana shah's in tlx' Peninsula atid 
in the Salt Range, and llu'rehy eonlirin the 
suggA^sted correlatioii. 

(iv) The Upper (j^omhvanas of Oie Coro-- 
mandel Coast, which I.. P. Siiatld* is inclim'd to 
regard as Cretaceous, may be worthy of a closc'r 
attention than has yet been Ix'slowt'd igion 
them. A mi(s*oCossil analysis would v('ry prob- 
ably show them to b(' of Jurassic ag(s Some 
Upper Gondwana rock-snrnples from Tabbowti 
in N.W. Ceylon, on othei* grounds i-t'gai'drd as 
Jurassic, and probably contemporaneous with 
the Madras coast Gondwanas, yielded a rich 
microflora of BennettitaU'an cuticles and coni- 
ferous woods, giving a char vc'rdict in favour 
of a Jurassic age.i<> The island of Ceylon is 
generally thought to be a region particularly 
poor in organic remains. But there is good 
reason to believe that with the microfossil me- 
thod a very rich fossil flora can be brought 
to light in the Mesozoic sediments of Ceylon. 
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(n) CiO'tdui })r(ls in th.e SolaU” Simla area 
and ill tfia Kosi area of Ea.^tcDi. Nepal ol* which 
th(* dpi' is iiric'crla in hut wliich are now pro- 
visionally conH'latod with the Talchir Boulder 
i><‘ch may usvrully he st'arehrd for microCossiLs. 
With the disc'ov(a‘ii's, riH'ently mad(\ of rnicro- 
it>:-:sils in Hit' (londwana iillites in Australia, 
S. Atrien and Hit' Sail Ran.^oy it sliould bo 
possilile to demonstrate the correctness or 
(»l her wist' of thr su.oyy'sted ta)rrt'latit)n t)f the 
lUaini’"' and other heds in tht'so areas with the 
U'ppt'r ('arhtinift'rous, hy su bjt'ctinju;' rock sam- 
ples ( part ieiilarly tlu' shah'y and dolomitic 
r<H*ks within tlu' Blaini IuhIs) tt> the same tcch- 
intpit'. d'lit' Infra-Krtil St'idt's may also reveal 
spor s comparahlv w'ith those oi‘ the Lt)wer 
(londwana slialt's in tlu' Bt*ninsula and in the 
Salt Hanyt*. Somt' rtu'k samplt's kindly sent to 
me hy Dr. Wist and Mr. Autlt'n ai*e awaitint? 
t‘xaminal ion. 

ifi) Apc-U'rv!.^ of diffto'iml lioraous of the 
Di'cvan Trap lava plU\ 

'The writer has for sevt'ral years been inib- 
(ishine; fossil I'videnet' tti shtiw that tiie Dsecan 
Traps art' 'Ft'otiary, and that tlie wliole t)r tlie 
t'ruptive j> riod in Hit' Dt'ccan was probably 
only a hi’it'f t'pisodt' witiiin Hu' Kocene.^^ This 
idea nt't'dr. tt> be elu'ckt'tl both by jialaymto- 
loMjsts and physicists. I\'da'onto1t)^p(‘aIIy this 
can ht' dont' by making' a more intensive and 
(‘xtensive st'arch for fo.ssils througliout the 
Inttudrappcan st'rit's from its presumed ba.se 
in th(' Na,e.pur-( dihindwara and in the llajah- 
mundry artsis to its to{.) altinu' the Btinibay ctiast. 
'riu' rt'sult:: should In' comiiartnl witii peo- 
jibysical ai’t' est imalt's of tlHVc'rt'nt htiri/.ons in 
th<‘ volcanic st'ries. 

'Pht' tlora (and fauna) from each easily ac- 
ctMsibh' intt'rtrapjH'an bi*d should bt' t'xam- 
I'xamint'd strictly on its own, and a ctimparison 
of tin* whole st'tdes frtim top It) bottom should 
iu* undt'rtaken to sts* if tlu'rt' is any larpe evt)- 
lul ionary chanr.t*. apart from lot'al facit's dilTer- 
(‘iict's which havt' hts'u alreatly tlt'mtmstrati'd 
and comnientefl upon in papt'rs by the writer 
and his co-work- i’s. 

It has. been sui’pk'stt'd by /(t'olopists that tlu' 
middle part of (he I)cc<*an 'Prap scrit's lacks 
fossilifiMtnis intcrt'alalions. ’’Phis idea seems 
to iu‘ t{ cart'ful scrutiny; with the microtech- 
nitpu' now at our disjiosal even a thin layer 
of dust dePmiti'ly kimwn to lu'lonp to an Inter- 
lra})pean inti'rval may yi<dd microfossil matc'- 
1 ‘ial. All junctions h(‘lw'(‘en siu'ts .ssiv(' lava 
Hows, whenever (‘asily accessible, should be 
cart'fully <*xamiiU‘d for fresshwatrr intercala- 
tions, howiwer thin; and th(' red boh' ftamd in 
til • ‘rciuon of Poona should Uo micro-analyst'd.''* 

d Apr of f/u‘ Klirivra Trap in Ifir Salt Range. 

Rt'ct'iit discov(‘rics of mici’ofossils in the Saline 
Smad's of Hu' Punjab Salt Ranpc' show a post- 
Cambrian ape for th,* Seri<'s;*“ this fact, con- 
sideix'd with tlu' stralipraphical rt'lations of the 
beds, pees hi prove that the Series is Eocene, 
as first. sup,pc‘sh.‘d lonp a.po by Koken and 
Noetlinp. If the Kheivra Trap is definiicly a 
c(ynte}}i})oraneons lava flow cinxl not a subsc- 

* Spci'inuMis of di(» hole ;in.‘ hchip <‘.Kainine(l al niy 
siipposticHi hy Professor K. V. Kelkar of the Ecology 
I leparinient, lh;rgusson College, Poona. 


cpicnt intrusion, even a rough lead-ratio ana- 
lysis of the trap rock should give a clear 
verdict, because the alternatives are so far 
apart (something like 60 or 70 million years 
lor the Eocene ; and about ton times that 
ligure for the early Cambrian — even a higher 
ligure for the pro-Cambrian). If the object is" 
merely to decide between these two ages the 
physicist can even afford to include in his cal- 
culations any non-radiogcnic lead that the Trap 
may contain. 

Fresh, unweathered samples of the Khewra 
Ti*ap have been sent for analysis to Profes- 
sor A. C. Lane of Harvard but the result is 
still awaited.'-' 

(f)) Age of the Cardita beaumonti Beds. 

Those beds have commonly been regarded by 
Indian geologists as Upper Cretaceous, mainly, 
it seems, on the strength of the ^‘species'’ 
known as Cardita (V enericardia) hcau7no7iti 
founded by D’Archiac and Haimc. It has been 
suggested by Putsch that this specific name 
covers a series of closely related forms varying 
in age from late Cretaceous to early Tertiary. 
Obviously, therefore, the Indian form or forms 
should be subjected to a critical re-examina- 
tion. T have elsewhere^* sounded a warning 
that a new species thus founded on material 
from a fresh area should not without further 
reasons be accepted as an age index. 

The question is of some importance in rela- 
tion to the debated age of the Deccan Trap. 
A radio-active analysis of the associated igne- 
ous rocks may be helpful but it is important 
first to ascertain whether these igneous rocks 
really represent a lava flow or only an intru- 
sive slieet ; so far as we know this all-import- 
ant question has not yet been decided, though 
much speculation has been indulged in upon 
the relation of tliese igneous occurrences with 
th(' true Deccan Traps of the Peninsula. 

A microfossil analysis of the sedimentary 
bi'cls may throw some light upon thenr age if 
parallel data are also collected from, strata of 
known Upijer Cretaceous and Eocene age. We 
have at pi’csent vt'ry little information concern- 
ing the microslructure of arthropod, chitins and 
on th(' minute structure of animal shells. It 
is possible that a close comparison of these 
sktdelal parts under the microscope will 
r('V(‘al specific and even generic differences 
bcd.ween forms too readily accepted as identi- 
cal. I’he suggc'stion is not unwarranted, for 
we have ample experience of this sort from 
the i)lant world. It is beyond our scope here 
to suggest a large-scale investigation of all sorts 
of animal chitins, living and fossil, on the lines 
of wf)rk now in progress in many parts of the 
wn)rld on spores, cuticles and woody tissues of 
plants, which have yielded fruitful results in 
the classification of fossil plant fragments. 
But comprehensive mlcropaUeontological in- 
vestigations on the lines indicated would seem 
to contain great promise of results which should 
be of value to the stratigraphical gecilogist, 

On t.lu‘ rcHrein'nt of Professor r.,ane, recently. 
Dr. J()In\ Putnam Marble, (.H\airman of th^ Committee 
bn tlu! M eiLsurcnumi of Ceologicul Time under the 
Nn.'ti(4nal Rs'Search Council 'Wuslungloiv,, has very 
kindly agrc'cd to help. 'I lus offer of co-operation is 
de(ady aj'preciated. 
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ciuitc* a{)art from tiu'ir inlririsio iiitc'rt‘st in llio 
taxoiinsiiy <»f animals. .Many ro.ssil foian.s 

iclonliliori by llioir r^rnoral b'at ur(‘s aro likoly 
1(> jimvc' bi.sttiK’l. if oxamiiu'd moi-o ininutoiy. 
lAmjuUi DraCis has foi’ many y. ars boon laUnl 
as a !'oinar]a'j}»!(' oas(‘ of pt‘rsisl(‘m\‘ of typo 
■'irom tlic^ Kariy i^aUoo/.oio tlown to tho pi‘oson1 
(lay. Tlu' wrib r finds it. iiard to f)oii('V(' that, 

this |)ri‘sumt'd (and widoly ao<*optt‘d) idimtity 
bot.ua.HMi th(' anoitad form and th.‘ inodtaai 
would stand tho tt‘sl of staaitiny iindoi' 11 h‘ 
miorosoo})!'. 

(< ) Gc(H'iirc}i()l(Kjii of ifiv Plvti^toeetic af 

Thorc‘ i.s a widt‘ and fas('inatin/*; tiidd, Iai*j(oly 
iiiilappt'd, for ros(‘aroh in India on tlio liru'S 
laid down in tho ola.ssioal work of Baron d(‘ 
door and his .school in Scandinavia, Nortli 
Amori(‘a and otlior parts of tlu^ world. 'riu* 
Karowas of Ka.''.hmir t'onlain nmms'ous out- 
oroj).s of vai'vod clays whidi would well r<‘pay 
C'xaminalion. A whole It'am of Ih'ld n^‘nh»pi.':t.s 
can bo canploycal in makiui',, lirstly, a h- iu‘ral 
sin*vt‘y of all such (»ccuri't‘nc(‘,s, tluai a .s(‘ri(‘.‘* 
of colhcdions of var\'t‘d columns which should 
bo (‘ombin<sl into a ' local ohiamolopjoai .s<'al(s 
11 may ultimately hc' pos.sibli* to mak<‘ dcdaihsl 
0(»ri\ lat ions with Dm y.lacial and inh'rr.kndal 
(wcU's in Sts'ind inavia. 'I'lu‘ .pala'olxdanist. can 
help to oompl(‘t(‘ tlu' ot‘olo!d(’al piolurt* by 
working out tin* pollen tloj-a in tlu' varvc'd .sedi- 
ments, wliich should indicate' hn'al ohanpt'j* in 
V('Kt‘tHtion and (dimate'."' Tlu* important work 
of Daimdli, dt‘ I’cu’ra, Norin and others on tlu' 
PIoisto(*on<* (>f Kashmir is a okvtr indication of 
the pos.si!)iliii(\s that lie liofore' the litdian 
worker : obviously this i.s jtiainly a task for- 
those who can apply Ihomsolvcxs continuously 
to field work f(,)r some yesirs at a stretch. 

A eonsideralile iinumnt of vvork lias bot'u 
done by Buri^" on tlu' larger plant-rcunains in 
tile Karewas. This work should be brought 
to completion, but at the same time it should 
be reeogni.sc'd that Die pollen analysts of Die 
Kart'wa Ser'u's, and of the sub-recent peat 
deposits of Kaslimir, holds promLs<' of c'vt'n 
riclua* results for a close* dating of climatic 
oscillalion.s and orogt'nic movements in thiii 
area during the past few million years. 
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INDIAN WOOL^ 


n. K. VAIDYA AND IK N. BIIATT 
(Departyneni of Chemical TecfruolopuClIuineraUi/ of Htntibain 


Q N account of its many scientific and tcchni- 
^ cal aspects, wool has been a subject of 
close study in recent times. As a result we 
have a fairly good conception of the physical 
and chemical nature of wool, one of the oldest 
known protein fibres ; and the knowledge has 
been fruitfully utilised in a number of techno- 
logical developments pertaining to wtKdlen tex- 
tile industry. From the economie standpoint 
the quality of wool is of paramount importance 
to the country which kas a large trade in this 
commodity. Aiscssmeiit of wool qualities in 


D'nns which an* physically chdluiublc i.s. then*- 

generally dont* eitlu'r 
by spt'cibc twmbrvs or by .some .symbols whicli 
show a relation to tiu* spinning (pialilv ex- 
piessed as^ ‘*(hnmt,s’‘. UlDmatt'Iy, how(*vt‘r, all 
sucli speedications which art* * math* by the 
wool sorter.s merely by appearance and iVt*! of 
the .samples, are rtdaltxl to the ab.sohitc* dimen- 


Hu* cost of pdiitiim thitaiti.ie han In'ci n> I fumi 
a gtnerous grum-ln^tid flora the Inrli.ti, iUmnnl nf 
Agricultural KcHearch, New Beilii. 
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siou of tiu' (iiusu'ss of t.h.‘ (U)res which is pro- 
ciswly nu'asurahlo in |.)hysical toniis. Labora- 
tory nahhods liavo boon, tlu'rofora, porfected 
and spi'ciiical i(jns (irawn ii{) to vvhicli various 
trade (iiualitii's of wool, cotiforin. 

(ndi.'Xn and L(Hn*;u;N Wool 

Of the rmir thousand million i)ounds t)l’ wool 
annually iinulucc'd in tlit‘ world, Iho major 
pro[)oi*tions ar,' contributed i.)y Austi*alia and 
New Zealand per cent.), and by America 

per cent.). d’lu‘ Kin’e.pean countru's pro- 
duce* about :U) per c(‘nl., wliil.* Africa and A.sia 
act‘ount r<»r the re'st almost ot(ually (10 to 12 
per cent.) bt'tw(*e*n th(‘m. 

India produce's annually marly one hundi*od 
million ixiunds of wool, which is 2-5 per coni, 
of till* total world production, and is valued 
at lifty to sixty million laipeos. Of this about 
half is e‘X})ort(‘d, mo.*:tly for the' manufacture 
of cai*r)t*ls. Lilt, like cotton, Indian wool, in 
(‘ommon with oth r Asiatic wools, is consider- 
ably coar.st'r than those* preiduced in e)tlu‘r 
ce.untrics, notably Australia, Inelian weiol, con- 
.sumed in thi.s' country and abroad, is usi'ful 
only f<»r c-oarst* ejuality jL^'oods such as blankets, 
cm pets, e*ht'aper (pialitii's of f. Its and as a 
lining male'rial for clolhijp.’'s made* from liner 
wools. Indian woollen mills, preielucing' yarns 
and cl<»th for the worsti'd and ‘clothinjt types of 
inatt'riais, ino.stly usi* fon*i^tn wools or bhnds 
of fore*ian and Inelian wool of se‘k*cteel varietie's 
from Kashmir and d'iln*!. 

On tile ol)u*r hand, pai'adoxdcal as it may 

seem, India also produe'e's tlie* world’s linosi 
wool mat (‘rial, nnnu'ly, the unde‘re*oat of lino 

hair of tin* famous I’ashmina Meat of the* 

Kashmir frontier. The* produ('ti(»n of Paslimina 
wool is, how(‘Vcr, t'.xtremoiy limit.e‘e|, and tlm 
(juestion of incre*asiup; the* i»opulation of this 

animal in it?, own habitat and in oth(*r parts 
of the country still ne‘(‘ds a syr-ti'inatic inve*sti~ 
Mat ion. 

As the lifU'r (piality wools consumed by 
the* u'oolhn mills e'ostiiiM Id million rupe‘(‘S 
and tin* faljric mate'i’ials e-ostiiiM ne'arly 20 
million rupt'cs, are* ,all imported tiu* question 
may lu* asked, if it is not po.ssible to produe'o 
1). tier wool in this country. Le'fore* attemi^t- 
inp, to an;;we*r this epu'stion it is important to 
know the* types of wool produce'd in India and 
the*ir comparison witli the fore*iMn products. 
'rb(* bdhnviiu* tafile* i'ivt‘s the* relevant infor- 
mation. 

Linknkss, UeiMoemNV’.crY, Mhdui.uation and 
Lmnuth 

Fibre* ruu‘nt*ss is the* main charac’ti'ri.stie 
whi<‘h de*t(*rmine‘s the* epiality of wool, and it 
would be* :;e‘e‘n from the fort'MoiuM tabic tliat 
the* first and se*cond (piality wools from other 
countrit's with line*!' lihrcs’are* much superior 
to Indian w<u>Is. However, a.*i far as the* fnu.*- 
lu'.ss is (’o!H‘e*riu‘(l foi*t*i;',n wools of the* coar.ser 
types (thii'd and fourtli (pialitirs) are e’ompar- 
abli* with th * two hiphe'r p,rae(e‘s of Indian wool 
(Joria and Likaiu'r). Still, forc'iM’n wools with 
the same iiii. iu*ss as the*se* two would be rated 
at a much higher value by the wool trader. 
Coarsenc'ss of the* liljre is, Uu're*fore*, not the 
only defect in Indian wool It is the very im- 
eve*n spi* ad or distrilnition of the* linenexss, 
eombine‘(J with what is kneiwn as medullation 
or hairy portiem, indie!atecl by tlie dead white 


appearance and non-resilient nature of the 
fibre that are responsible for the inferiority of 
the Indian wool. Thes^ defects result from 
the wdld state in which the Indian sheep are 
allowed to breed. In the absence of selective 
bi'cediuM, they propagate their primitive coat 
of coarse hairy wool from, generation to gone- 
I'ation, without any improvement. This fibre 
heterogeneity and medullation are noticeable 
in some foreign breeds of sheep also, such as 
the Homnoy of New Zealand and the Blackface 
mountain sheep of Scotland, but these are 
rather c'xc‘('pti(,)nal cases, whereas in most of 
th(‘ Asiatic breeds both heterogeneity and 
m(‘di illation are common. 

Comniet'cial Classes of Wool in Various 
Countries 




Finene.ss 

Wool type, 

2'racle 

quality 

(fdne dia- 
in 



miiTons) 

INDIAN ; 



(i) joii.'i .. 


38 

(ii.' jlikancr 

3(ZS 

40 

(hi) 1 .o\v ICast liuliiin 

very low 
below 3(AS 

fO 

AUS'fKAllAN ; 



(i) Super combines (Merino) 

8t/.S 

.19 

(ii) ,, clothing 

70'.S 

20 

(iii) ,, cro.ss Inecl 

ns's 

2(5 

(iv) Cro.s.s bred 
.S. AKKICAN 

4()'S 

35 

(i) .Super combing 

BO'S 

ID 

(ii) Second combing 

(51/S 

21*5 

(iii) Coai.se ineii.no 
AMI':KI('AN 

below (50'.'^ 

Above 24 

(i) Fine *• 

BO'S -(5*1 'S 

19-22 

(ii) Hal f blood 

oo's-no's 

24-28 

(iii ) < hiai ter lilooil • • 

no's-K'/s 

31-35 

(iv) Cbmimou bred . . 
KNLLISII : 

.I4's-;is's 

37 31) 

(i) Soullulown 

ns's-no's 

2(K51 

(ii ) Clnjviot hog 

44'S-40'S 

3(1-38 

(iii) S(.:otch bl;u.'k face 

32'S-i>B'S 

48-52 


It would be, thi'reforc, obvious that unlike 
foreign wools, spccihcations giving only the 
fibre hiK'iiess would not .suniee for Indian 
wools. Wo need to have specilleations for 
h.terogeiu'ity and medullation as well. These 
have to he e.stablished by suitable methods, 
h(‘t(‘rogeneity by the* evaluation of the co-eni- 
ci(‘nt of variation in diameter from a large 
number of mici'oseopic measurt ments on the 
individual fibres in a wool sample and medulla- 
tioii by the mc'usureinent of the medullated 
portions in each llbre, carried out along with 
the diameter mc*asurements. 

A clear iefea of the position being considered 
would be obtained from the accompanying dia- 
grams and photographs. Figs. 1, 2 and 3 show 
instances of homogeneous, moderately homo- 
geneous and heterogeneous llbre distributions 
respectively in samples of shoulder wool from 
lhrc*e different sheep. While Fig. 1 shows a 
utiifotm sample with high peak, the large 
variations in linen css (diameter) and the con- 
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lujler()|;c‘ncity of the .saniph' in Fi/i;'. 3 
is at once appart'ul. Most of IIk^ Iiuliaii wool 



is (if this charactcp, and tliis is (‘onvcnicntl.v 
shown hy corrt'spondinn vahu‘ for 11 k‘ pts*- 



Fig. 2 

ecntatio coefTlcient of variation in ciiainetcr, 
designated as C.V. Tiu' proportion of medul- 



Fiq. 3 


laii‘({ or haii-y hhrt's and tiadr distrii^ution is 
ais{» siiown in i’hc.s. :» a Uy pn. slu'uied 

portions. Fine \V(»ol t>f Kip.. 1 has no nuHiuIla- 
lion. i'hotorni(*roKrapli in Fip. 4 siiovvs wool 
lihn^s with cdearly vi.sihU* outer I'ovts’inp of 
seah-.s. 'nu‘N(‘ are lint* wool rjhr(‘s fret* from 
nu‘duIIati(Hi. 'Pfie sanipit‘ in Fi|‘. h is a ludoro- 
r.ciu‘ou.s inixtnrt^ of liiu* and coar.se lihriss Sucdi 
.speeinrsi^ havo v(‘ry tiinh (\V. diuires ’ invine 
yalU(‘s above hO {)tM’ (asd. Fir,. (> show.s a very 
iidtaaor iypo of \yooh alino.st ulioUv hairy dr 
nic{ jullalt'd and very t‘oarse. 



Cros.s-.scetional views- of wool sainides are 
.still more helpful in arriviipt at an tsslimat(‘ of 
liie wool (luality, a.s all tin- nenss.sarv ftsdures-- 

tineru’ii.s, liomoncmdty and nualunation- mre 

.strikingly hrounld out in one pieture. vSoine 



Fkj. 5 


typical ease.s are shown in photumiero^raph 
rills. 7 to 10. Fi|h 7 is llnt^ Merino wool, homo- 
geneous with uniform tlbre diameters and 
totally frc'e from medullution. Fig. B shows 
the eross-seetion of a sample of Ka.slimir wool, 
coarser than Merino, hut frcn* from the ciefects 
of heterogeneity and medullation. Fig. 9 i.s a 
wool sample with none too hornogencou.s dis- 
tribution of fibres. Medullation is marked in 
coarser fibres as central dark spots. Fig. 10 
shows very coarse fibres«~ahnost all nair. high- 
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ly medullatecl. As Uie ph()ioj:$raphs arc obtain- 
ed at tlu' same ina.uniUcation (X 110) the cross- 



Via. (5 


sections M'ive a g'ood ick'a of the relative fine- 
ness of eaeli type of wool. (Scale : 1 cm. = 

90 microns.) 



Fir., 7 

A lii/’h coi'llicient of variation in diameter, 
with values above 407o and mc'clullation above 



Fig, 8 


30% definitely imparts a coars:> and harsh feel 
to the wool sample under test, so much so that 
it is possible to lay down a quality scale of wool 
in accordance with the magnitude of these 



Fig. 9 

defects. It would be thus apparent that assess- 
ment of any sample for its spinning qualities 
based solely on its average fibre hneness would 
lead to erroneous results, if heterogeneity and 



Fir., 10 

modullation arc loft out of consideration. On 
the other hand with foreign wool this diffieulty 
is not at all serious, and a direct correlation 
between the fibre fineness and spinning quality 
expressed as ‘count’ numbers has been laid 
down as shown in the following table. 

The trader’s spccifk^ation of wool qualities is 
generally in terms of the count numbers men- 
tioned here, which indicate' the number of 
hanks, each ,‘560 yards long, which could be 
.spun from 1 lb. weight of wool. As the length 
of the yarn which could be obtained from a 
given weight of the fibrous material depends 
on the fineness of the individual fibres the prac- 
tical advantage of this .system of quality speci- 
fication is obvious. It is similar to that 
adopted for cotton (840 yards in a hank). 
Judged from their average fibre-fineness values 
only the better types of commercial Indian 
wools like Joria and the Bikaner would hard- 
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ly be above the 50 count quality, though they 
are never assessed in these terms, for their 
extreme heterogeneity would considerably lower 
down this count values below 40. 


Spinner’s count 

Fineness 

(Diameter in microns) 

100 

17*1 

90 

18*3 

80 

19-6 

70 

20-8 

64 

22*3 

60 

23-4 

58 

25-5 

56 

27*2 

54 

29-0 

50 

31-0 

48 

33-1 

46 

35-5 

40 

38-3 

36 

39-2 


The length of the staple, so important for the 
cotton spinner, is also significant for wool as 
far as the manufacture of yarns for the 
worsted and finer clothing industries are con- 
cerned. Finer wools are generally short 
(2 inches), while the coarser varieties of non- 
medullated wool are obtainable in lengths up- 
to 8-10 inches or more. However, for the 
medullated hairy type, length could be indefi- 
nite. ^ As a matter of fact long hairy fibres are 
unsuitable for carpet and blanket manufacture 
and for this reason Indian wool with at least 
two shearings in’ a year (Chaitra and 5hra- 
vana) in March (Spring) and September- 
October (Autumn), is not generally allowed tp 
grow to a length of more than 3 inches. The 
climatic condition of the country also makes 
it necessary to have two shearings in a year. . 

Foreign Matter 

Raw wool on the body of sheep is always 
contaminated with grease knowm as wool-fat, 
and suint or perspiration matters. Together 
with these natural accompaniments, vegetable 
matters and burrs, dirt and refuse also accu- 
mulate on the body, and are very often allowed 
to go to the market with the sheared wool col- 
lections. Even deliberate adulteration of dirt 
is resorted to in order to increase the appa- 
rent weight of wool, so that a given quantity 
may fetch a higher price than the non-adulte- 
rated lot. This ruse may or may not be suc- 
cessful but it certainly leads to heavier trans- 
portation charges and creates a bad impression 
in the public mind about the unclean nature of 
Indian wool. Such a practice together with 
the bad- sorting for which Indian wool is 
known may, on the other hand, hit the produ- 
cer and: seller like a boomerang, for they may 
actually realise a higher price if it is based on 
what is known as the yield value, or the percen- 
tage weight of clean wool which could be 
obtained • after it has been subjected to a 
thorough scouring process. 

Scoured wool is seldom offered for sale, but 
sheep are generally washed before shearing. 
Even/ where , the ^ scouring practice is adopted 
the’^^ use is often made of ' cheap' * h’lkalihe soap 


/«*«« tVovl [-Is* 

which tends to make wool felted and impart 
to it a harsh feel. In any case there is the 
necessity of marketing wool of any type only 
after its clean-scoured yield has been deter- 
mined according to a standard method. The 
prices should then be based on : (1) the gene- 

ral qualities of the fibres and (2) the clean 
scoured yield. This procedure is followed in 
other coimtries. Reference cards are prepared 
for wool merchants showing at a glance the 
prices of each type of wool corresponding to 
all possible yield values. It is interesting to 
note in this connection that one of the progres- 
sive Indian States recently carried out an 
experiment on marketing well-sorted and 
scoured wool, which fetched a price 25 per 
cent, higher over the unwashed wool for the 
same variety, after deducting all the costs in- 
volved in the extra operations. The advantage 
of introducing standard methods of scouring 
and sorting is apparent. 

Wool Production and Marketing 
The annual production of wool in different 
parts of the country according to the 1940 
figures is shown in the following table. 

Annual Production^ of Wool in India 


Area 

Number of 
sheep (lakhs) 

Annual yield of 
wool per sheep 
(greasy basi.s) 
lb. 

Annual produc- 
tion of wool 
(lakh lb. ) 

Percentage to 
total produc- 
tion 

Kashmir State 

12-5 

1-5 

18-5 

2-2 

Korth-west Frontier Pro- 

8-4 

3-4 

28-3 

3-3 

vince including Agency 
and Tribal areas 





Br. Baluchistan States 

15‘1 

3-2 

48-6 

5-7 

Sind and Khairpur State 

7*8 

4-0 

30-9 

3-6 

Punjab 

44-2 

3-8 

169-7 

20-0 

Punjab States .• 

13-6 

3-8 

62-3 

6-2 

United Provinces and 

22-0 

4-3 

75-1 

11-2 

States 

Rajputana States 

53-2 

3-1 

164-5 

19-3 

Western India States .. 

12-5 

3-7 

46-3 

5-4 

Bombay including 

2M 

l-O 

21-1 

2-5 

Deccan States 





Mysore State • • 

26-0 

0-85 

22-1 

2-6 

Madras and States 

121-9 

0-66 

69-4 

8-2 

Hyderabad State 

59-4 

0-56 

34-0 

4-0 

Central Provinces 

5-8 

2-0 

11-7 

1-4 

Bihar 

11-5 

0-81 

9-3 

1-1 

Orissa 

4-0 

0-76 

3-0 

0-3 

Bengal and States 

5-1 

M 

6-0 

0-7 

Other areas 

9-7 

2-0 

19-5 

2-3 

Total for India .. 

453-8 

1-9 

850 -’3 

(100-0) 


According to 'their locations, several varieties 
of Indian wool are known in commerce such 
as Joria (Kathiawar), Bikaner (Punjab and 
Rajputana), Beawar (Rajputana), Fazlika 
(Punjab), Multan, Kandahar, S. Indian, etc.; 
and these are sold in bales roughly graded ac-. 
cording., to.,, their appearance and feel when 
handled by experienced wool dealers.- Feel 
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is, however, dependent on fibre fineness, their 
distribution and medullation as has been noted 
already ; and it would be quite possible to 
have only three or four grades, clearly defined 
on these physical attributes of the fibres, 
rather than the confused and uncertain classi- 
fication prevalent at present. 

The principal market centres of wool in India 
are Peshawar, Lahore, Amritsar, Fazlika, 
Cawnpore, Bikaner, Jodhpur, Beawar, Karachi, 
Jamnagar, Bombay, Ahmednagar and Bijapur. 
Here sales are held twice a year (May and 
November), and most of the wool for export 
trade and for local consumption in mills and 
cottage industries is disposed off. These sales 
are very often not organised on proper lines, 
and it is not uncommon to find the middlemen 
getting most of the profit and the producer the 
least. It would be realised that gradations ac- 
cording to specified standards, stamping of 
the goods so classified by a recognised author- 
ity and sales on well organised economic lines 
so. that the wool producer gets the maximum 
of benefits, are the necessary factors to im- 
prove the unsatisfactory state of affairs found 
at present in the wool industry. 

Sheep Breeds of India 

It is likely to be presumed from what has 
been said about Indian wool, that this country 
is incapable of growing fine wool, or that there 
is no scope in this country for developing good 
breeds of sheep with fine homogeneous ®and 
non-hairy type of wool. The fine-wooled 
Pashmina goat of the Kashmir frontier and the 
very limited supply of wool it gives, has al- 
ready been mentioned. Data obtained during 
the course of recent work on the fibre charac- 
teristics of a number of Indian sheep breeds 
have amply shown that sheep types producing 
wool comparable with the Merino quality of the 
56’S to 58’S class, do exist in this country. Such 
breeds of sheep are found in the North West- 
ern Frontier Provinces (Hashtanagri and Kha- 
gani breeds), in the Kashmir State (Karnah 
and Gurez breeds), in the Punjab (Hissar 
dale), in certain parts of Kathiawar, Kutch and 
Gujarat (Pattanwali) and in the North Deccan 
(Deccani). However it is only by chance 
that a few good individuals in each of these 
breeds survive, for no attempt has ever been 
made on a large scale to improve the number 
of good breeds. All the rest of the Indian 
breeds invariably produce coarse, heterogene- 
ous and highly medullated wool. The few in- 
dividuals of the better types are always in 
danger of being contaminated on account of the 
primitive conditions of indiscriminate breeding, 
ignorance of the breeders and migration of the 
flocks to more fertile parts of the country 
during seasons of pasture scarcity, often involv- 
ing long journeys. These factors allow suffi- 
cient scope for the mixing up of pure breeds 
with good wool with inferior types. Sheep- 
breeding farms established by the Government 
and some States do help to identify, isolate, 
conserve and breed the good types of sheep ; 
but they could not be expected to undertake 
large-scale breeding operations, which should 
be done under present conditions, by the 
wealthier class of landlords and by floating 
joint-stock companies. A step in this direction 
has been recently taken at Patan in Baroda 
State, where it has been found possible 'to pro-’ 
duce commercially wool of good quality from 
the Pattanwali breed of Northern Gujarat. 


More efforts of this type are needed to develop 
and establish the good sheep breeds of the 
country, and make Indian wool comparable 
with class wool from other parts of the world. 

The principal breeds of Indian sheep which 
have been recognised are listed in the table 
below, together with information on the wool 
fibre characteristics of some of the best indivi- 
duals among them. 

Sheep Breeds of India 


Breed 

Region 

Fibie length 
(mm.) 

Fineness 

(microns) 

Homogeniety 
(C. V. in 
diameter) 

Hairy por- 
tion (medul- 
lation %) 

Karnah 

Kashmir 

87 

26 

22 

0 

Gurez 

Kashmir 

63 

22 

25 

0 

Hissardale •• 

Punjab 

73 

24 

19 

0 

Pattanwadi • * 

Gujarat 

98 

30 

27 

0 

Khagani 

Hazara Dist. 

62 

33 

34 

0 

Ha.shtanagri 

N.W.F.P. 

100 

25 

39 

2 

Dercani 

Deccan 

83 

36 

32 

3 

Lohi 

Punjab 

114 

39 

27 

4 

Masuda 

Ajmer 

33 

32 

31 

8 

Bikaner 

Rajaputana 

149 

38 

24. 

3 

Damani 

N.W.F.P. 

38 

35 

31 

18 

P.ibrik 

Baluchistan 

103 

39 

31 

20 

Bell ary 

Madras 

103 

i2 

36 

60 

Jalauni 

Jalauni Dist. 

U.P. 

66 

69 

43 

1 

58 . 

Khasi 

Assam 

78 

66 

58 

61 


Comparing this table with the last one 
for commercial wools it is apparent that 
some of the sheep brseds at the top of 
the table are capable of giving fine wool 
of the type needed for the worsted and 
the clothing industry. However, although 
there may be a large number of animals in 
some or any of these breeds, those actually 
showing good fibre characteristics mentioned 
are very few. They are generally restricted to 
small regions or are confined to some experi- 
mental farms only, and need a hundred to 
thousandfold multiplication if the wool produc- 
ed by them is going to be any industrial value. 
Thus the Hissar dale breed which has been 
evolved by crossing the Merino and the Bika- 
ner sheep, and which may, therefore, be called 
Indian Merino, has proved itself quite success- 
ful. However, its number is so limited that 
a large demand which exists .from sheep-breed- 
ers for a supply of these animals in different 
parts of the country is not easily met with. 
The case with the good individuals from the 
best breeds of Kashmir is also very similar. 

Improvements in Coarser Types of Wool 

The experimental farms established by the 
Government ascertain the best conditions under 
which the good sheep breeds of the districts 
around may thrive, and undertake a pro- 
gramme of work, according to which inbreed- 
ing (in selected flocks) and cross-breeding 
(with recognised indigenous and foreign 
breeds) experiments are carried out with the 
idea of improving wool quality of known breeds 
and establishing new breeds with desirable 
fibre characteristics. The process is long^ and 
' several' years may be Required to' increase the 
stock of good breeds sufficiently and to fix new 
types. Other genetical factors such as the best 
breeding season of the year and the number pl 
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lambings in a year, have also to be considered. 
Whatever information is thus obtained on the 
good breeding of slu'cp is generally passed on 
to sheep-breeders in villagi s and towns for any 
use they could make of it. 

Laboratohy Analysis and Asskssmknt 
OF Wool 

In any case, for judging the quality of wool, 
whether in testing the suitability of animals 
for particular types of experiments or in gaug- 
ing the success of the. experinunts alreatly 
undertaken or in distinguisliing betwi'en the 
good and defective types of wools or twtm for 
trade requirements, laboratory tests for wool 
fibres arc always necessary. Very little has 
been done in this respect in this country, but 
elsewhere definite standards and nudhods for 
the assessment of various grades of wool exi.st, 
and are recognised by th(» Government of 
the country. Accordingly, all w'ool for trade 
has to conform to standard specifications. 

The most important physical characU^rislics 
of wool which determine its quality, as has 
already been mentioned are the length and Uu‘ 
diameter of the fibres, considercnl together with 
the amount of individual variations in tluan. 
The latter are determined as cotdrudenls of 
variation.s from a statistical analysis of indivi- 
dual fibre measurements thus giving a coinpUd.e 
idea of the homogeneity or lud,(M*ogrn<‘ity of a 
sample with respect to the particular character- 
istic measured. In some eases analysis of vari- 
ance may have also to be oaia-ic'd out to find 
whether there is any correlation betwet'n the 
two variables of the fibres such as the length 
and the diameter. The variance test Is also 
useful in ascertaining the amount of variations 
to be expected in the fibre characteristic’s of the 
individuals in a given breed of sheep. These 
methods are very helpful in arriving at suitable 
specifications for wool standards for different 
breeds of sheep and also for trade purposes in 
case of commercial wools. 

The length is measured to the nearest milli- 
meter by stretching the fibre on a black velv(‘t 
board against a steel rule placed alongside. 
In a few cases where the samples have crimps, 
the unstretched lengths of the whole staple 
is measured, and the number or crimps per 
centimeter length calculated from the observed 
number of total crimps along the staple. About 
500 measurements are thus carried out on one 
specimen, the readings being directly plotted on 
a sectional paper, so that at the end of an 
examination, the frequency distribution dia- 
gram is obtained. Mean length, standard de- 
viation from the mean and coelHcient of varia- 
tion are calculated from the figures obtained. 

For the fineness measurements, a bundle of 
about 500 fibres is cut up in very small lengths 
of about 0*3-0 *5 mm. in a special type of micro- 
tome and a suspension of these is made up in 
thickened cedar wood oil. A drop of this sus- 
pension is placed on a microscopic slide and 
covered with a cover slip. With a micro- 
projection apparatus the images of the fibres 
on the prepared slide arc projected on a screen, 
and the width of each is measured with a 
transparent scale to the nearest half millimeter 
at least at three points along the length. The 
mean of these values gives the average width 
x>t a single fibre in the field of view. Several 
fields have to be examined in order to naake up 
the required number of measurements. As 
the magnification is always maintained at 
500 diameters, 1*0 cm. width of the projected 


fibn" coiTc'.sjxjiul.'": ItJ ;i lUii'i* diaiuftt’r tif 20 ini- 
croiLs (20." 2.0 10 uini.). 'Hu* dianirU'r 

rt'ading.^ wliicli .art^ I'orrvci to tht‘ luairt'st 
micron an* plotted, as fta* Uaijph mca.aure- 
rncnls, on a .sectional paper s<» a.s to tjlitain a 
fiaxpiency distribution lauvt* (Figs. 1, 2 and ,3). 
From tlu' nieasiirtmients thus i’arried (uit, the 
mc.sin, standard deviation and coriricient of 
variation are ealeiilatial. 

MtHiulIation, as has been obsi*rvtHl before^ is 
a property eonni‘cted with eoarst^ wool fUires 
and hairs of many animals, A mcalullated ilhrc 
may bt* g^merally distingui.slu'd from a wool 
Obri' by its titsui white appisiraiua* and non- 
rcsilient nature. A non-ine<hillat<Mi wool fibre 
on tlu* otlun* hand is .semi-tran.spariait or tran.s- 
luseent and po.ssi‘s,st‘s a g.iHxi anuaint of (fiasti- 
eily. Under tlu‘ miero.‘:cope wool fibres apptsir 
eovi‘r<‘d with scaUss, whih* liairy or medullated 
fibres when frt‘.shly mounti'd in a tion-alcoholie 
nu'dium show long dark longitudinal marks in 
llu‘ (’entral portion which may occur at inti^rvals 
or run for tlu* whoU‘ Umg, th of tlu* film* (Fig. 5). 

It has h(‘(‘n observed lictuve that an undesir- 
ahl(‘ hsiture of Indian wool is its liigli (U*gree 
of nKsluU.'ition. One of the taski: of the Indian 
hr(S‘(U‘r, tlus’cd’orts con.si.sts of producing, wool 
fre(‘ from nuslullat ion. A detenanination of tlie 
d<‘grc*e of nusiullation in a wool saniph^ is thus 
important from the sh(‘<‘p-hreed<‘r*.s a.s well as 
from th(‘ commc'rcial point of view. When the 
imfigt? of tlu‘ wool fibres is projtH'ttnl on the 
.screen for the measurtsnenls of dinnuder, the 
medullated iiortion in csich of tiunn is also 
ree(>rd(*d, and tin* pt'rct'ntage amount of inedul- 
lation in the nuinht*r of fihrtss mt*asured, is 
calculated from tin* collective tlata obtained for 
any oni* .samifie. 

Based futulameiUally on the.se fibre eharac- 
terlstics, nnmt*ly, (i) finene.ss, (ii) fineness 
hornogt*neity (CIV. in diiuueleri and mcsUilla- 
tion, it is pos.sible to arrange vtndous types of 
sheep brt‘ed.s aeeording to the quality of wool 
produced by them. Tlie table t»n Indian Sheep 
Ilreeds has been tints pregmreti from the results 
whleli are known so fai*. 

Wool Standaiuls 

From what has been said ln‘rt^ about the 
Indian Wool it would l)e realised lliat tlu* pre- 
sent need in thl.s field i.s to know exactly the 
types of wool grown in Ihi.s country. This has 
to be done for tlu* large* (luantilics td wool in 
the trade, as well as for the smaller c|uantities 
obtainable from the known pure breed.s of 
shec'p in the country. Wlien the fibre* qualities 
of each of these typt*s have be<*n tsstablished 
by laboratory tests, standard specifiealion.s in 
term.s of phy.sically nu*rwurnble qualitie.s such 
as length, fineness, homogerudty, hairine.ss may 
be laid down to which various grades of wool 
'would conform. Such .standards would be help- 
ful to traders in wool as they can alwagvs rely 
on the speclficationH under which various types 
of wool Is handled by them. Sheep breeders, 
on the other hand, wouki also gain much by 
the standard apecification.s m they would be 
able to judge any improvement in the qualities 
of wool produced by the specific sheep breeds 
against a system of standards. 

The Indian Council of Agricultural Research 
through its Wool Committee is devoting its 
'attention. 'to.-the -question, of. standards as 
well as to other neglected aspects connected 
with the Indian woollen industry, notably the 
methods of improving the production, grading 
and marketing of inefian wool. 
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SOLAR RADIATION AND THE INDIAN MONSOON' 
K. S. RAMAMURTI 
(Poona) 


Introduction 

'T''HE S,W. monsoon or summer monsoon is a 
major event in the a^,n’icultural life of 
India, which has been widely studied. Malur- 
kar' has describt'd the day-to-day forecasting 
of the monsoon over India from its earlier acti- 
vity in the Indian Occ^an. The local distribu- 
tion of monsoon rainfall- and a forecast of the 
seasonal rain in various homogeneous divisions 
of India** have been studied by Walker. He 
divided India into three homogeneous rainfall 
divisions, inz., N.E. India comprising Assam, 
Bengal, Bihar and Orissa ; Peninsula compris- 
ing Gujarat, C.P., Konkan, Bombay, Deccan, 
Hyderabad and north Madras Coast ; and 
N.W. India consisting of the west U.P., Pun- 
jab, East and North, Kashmir, N.W.F.P., and 
Rajputana to which S.W. Punjab has been 
added on account of its geographical position ; 
but while weighting the mean rainfall with the 
area of each sub-division to obtain the mean 
for the whole of N.W. India, only half the 
weightage is given to S.W. Punjab. The above 
divisions are referred to in this paper (sec 
Fig. below). 



The chief diaracteristic of the pressure dis- 
tributiion over India during the monsoonf is 
the trough of low which extends from the 
S.E. Punjab to the head of the Bay and the 
concomitant high pressure belt in the Indian 
Ocean, Hence a study of any feature of the 
monsoon should be based on this background. 
The low over Upper Burma is another of the 
summer low pressure cells. 

The monsoon follows closely the movements 
of the sun both in its advent to the north of 
the equator and in its retreat thereafter. 

The changes occurring in the sun such as 
sunspots, faculse and flocculi have close relation 
to changes Tn the solar radiation outside the 
atmosphere, particulaHy to changes • • in : the 
ultra-violet and blue end of the solar spec- 
Walker found a correlation coeflOlcient 


of 0*59 with a probable error of about a tenth 
of this value between 42 monthly mean values 
of sunspot numbers and solar constant.*''* He 
also found a correlation of + 0*64 between 
June — August sunspots and synchronous solar 
constant.** 

Some Previous Work in the Field 

Walker recorded the effect of sunspots on the 
annual rainfall of representative stations 
all over the world.*"*’^ Pie finds the correlation 
of sunspots with the total annual rainfall over 
the plains of India as given by all the stations 
in existence from 1865 to 1912 to be + 0*26. 
Satakbpan’s^ studies in the Peninsula and N.W. 
India led him to conclude that “the apparent 
positive association observed between sunspot 
numbers and rainfall in India by Walker and 
others has not been maintained during the 
recent spot cycles.” 

Clayton* remarks that the centres of high 
pressure (centres of action) are pushed ^ to 
higher latitudes with increasing solar activity. 
They also recede farther from the nearby land 
areas. 

Sources of Data 

The daily values of the solar constant, solar 
energy in calories per square centimetre per 
minute outside the terrestrial atmosphere deter- 
mined at Montezuma, Table Mountain, Mount 
St. ’ Katherine and Harqua Hala are published 
in the Armais oj the Astrophysical Observatory 
of .the Smithsonian Institution. The ten-day 
and monthly means (preferred and improved 
pi'ef erred values) and their standard deviation 
from August 1920 to September 1939 are pub- 
lished in Vol. 6 of the Annals. The data are 
given in Table I. 

The June to September rainfall departures- 
from 1B75 to 1921 for the Peninsula and N.W. 
India, and the monthly departures** from 1875 
to .1924 for May to October .for the Peninsula 
and N.E. India and for all the months for N.W. 
India arc published in the Memoirs of India 
Meteorological Department. For subsequent 
years rainfall data for monsoon season as a 
whole are taken from the “Statement of Actual 
Rainfall in the Monsoon Season, June to Sep- 
tember”, issued every year. 

Correlation Coefficients 

The correlation between June to September 
rainfall of these divisions and the mean solar 
constant in each of the preceding 12 months, 
as well as June and June to September of the 
same year are shown in Table 11. These cor- 
relation coefficients are based on data for 
19 years except for the months of August and 
September which are based on 20 years* data. 
The values of the correlation coefllcient for 
different levels of signilicance and 17 degrees of 
freedom are taken from Fisher.^** 


*lheco.st of publishing Ihi.s ariide has been met 
from a grant from the Indian (Council of Agricultural 
Rt search. . , , 

t By ‘Monsoon’ is meant the St m6hls*(!)6n‘ 
paper. 
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Inference 

Monsoon rain in N.E. India seems to have 
significant positive, correlation with the solar 
constant of each of the months from Septem- 
ber to December of the previous year. The 
rest of the coefficients do not show any signifi- 
cant relationship at five per cent, level of 
significance. The consistency of the correlation 
coefficients and their gradual variation month 
by month makes it probable that the mode of 
solar variation during the preceding year in- 
fluences the subsequent monsoon over Indla» 


lUit the limited nalur<‘ of ihf* data makes 
these eonclusions only ttaitaiive. To study the 
mfiuenee of the rnodt* of sefiar variation on the 
monsoon rainfall, a iiolynomial with a set of 
constants (a, //, 7, cde.) may he lilted to the 
solar radiation data tjf the year prior to the 
monsoon. ^ These constants will tiien repre.sent 
the variation of the solar enra*gy in tliat year. 
They can be used as independtmt varieties and 
correlated with the suhstHiiunt monsoon rnin- 
A, technique would bring out the 

relationship between the trend in" the solar 
energy and the monsoon rains. 
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Thco7'cUcal Co7isidcra.tio}i of the Influence of 
the Shift of Centres of Action on Divergence 
in the Equ.atorial Region 
That atmosphoi'ic circulation increases with 
the increase of solar activity is indicated by the 
decrc‘ase of [pressure in the lower and increase 
in the hi/j;her latitudt's. ‘ Simpson*’ discusses 
the (‘han.u’c' in the cloud amount with increased 
solar radiation. Actual data re^^arding the 
c'xact proportions of the increase in solar energy 
utilised for stnmgthening atmospheric circula- 
tion and lost by reflection into space by the 
conseciiK'nt increase iti cloudiness are not avail- 
able. Tlu' fact that an increased atmospheric 
circulation is necessary for an increase in the 
cloud amoind. perhaixs })ermits the assumption 
that for any given condition of circulation and 
cloud amount a small variation in atmospheric 
circulation wtjuld he proportional to the coi*- 
rc'sponding variation in solar radiation. The 
probabU' })ro})ortional variation in solar radia- 
tion is small— -about 0*25 per cent. 

T.et A rei)r('sent the total divergence — total 
amount of air transiMirted — from the regions of 
excc'ss itisolation to the regions of deficit inso- 
lation, 

.s — 'the mean elTect of insolation on divergence 
over unit arc'a in exi'ess insolation region, 

S- insolation, (n^prcsimted in terms of the solar 

constant, sunsfiots, etc.) 

l—ihe dilh'rence in latitude between the mean 
positions of th(‘ centres of action and the lati- 
tude at which sun is overhead. 

Then considering an area of unit breadth 
between tlu* centres of action in the two hemi- 
spht‘rt\s, 

A a 2 I • .s Kls (say) (1 ) 

We may a.ssume that during any given period 
{toe. eit.) 

dA . . , 

, us constant, 
dh 

and, 

(Is c’onstant* {first order 


approximation) (2) 

(lA (lA dS ^ ^ 4 X 

. C'onstant, X say (3) 
(h ah (is 

Now dilTm-entiating (1) witli respect to s, 
dA dl 


ds 


Kl ~h Ks 


di^ 


This reduces to 


ds 

dl 


Ks 
Kl X 
K.s 

^ X 
s 

.. . K s” 


using relation (3) 

, by(l) 


It is 


, Right 


evidtmt 
A 

side 


that 


A As 


i.e. 


reduces to 


K 

Cl - 

A 

P A 

K , 

Cl 

A ’ 

P ' A 


)■' 


X“ s-' 
A- 



which iTduccs to 

fi " ■ ■ • 

'fhis is the assumption on which linear correlations 
ba3ed, 


— by (2) and assuming initial values to make, 
the constant of integration vanish. 

That is, the change in the divergence over 
unit area in the region of excess insolation as a 
result of the latitude shift in the position of 
the centres of action is to reduce the diver- 
gence by a quantity wlrich is proportional to 
S"(l -7s) - 

Thei-efore tlm combined effect of the insola- 
tion and the shift of the centres of high pres- 
sui*c can be represented by the equation 
s do '!• diS •!' doS- T daS'* 

(upto relevant -terms) , where a.„ d^, etc., are 
necessarily negative. 

Concluding Remakics 

Solar variations from September to December 
have highly significant positive relationship 
with the subsequent monsoon rainfall in N.E. 
India. The Correlation CoefTicients of October 
and November mean solar constant with the 
monsoon rainfall in N.E. India are significant at 
2 pevr cent, and 1 per cent, levels respectively. 
This part of India is under the direct swc?ep of 
the monsoon winds, and hence rainfall there 
may be taken to be representative of the acti- 
vity of the monsoon. The above result sug- 
gests definite relationship between the solar 
variations when the sun is south of the equa- 
tor (the period of the southern monsoon) and 
the subsequent monsoon current over India. 
The mode of variation of tlie solar radiation in 
the different months of the preceding year 
seems to have inniience on the monsoon. It 
is also suggested that a curve of higher order 
may be fitted witli better results. Further stu- 
dies ari' in progress. 

In conclusion, mention may be made of the 
limitation of even tlie curvilinear regression. 
Witli the shift of tlie centres of action both in 
latitude and in longitude tlu; monsoon current 
also gets shifted, whicli ellect does not come 
under tlie purview of the curvilinear regres- 
sion. Otlier accidental events, like severe vol- 
canic erru})tion throwing a lot of dust particles 
into the stratosphere, liavo an inlluence on the 
incidcaice of rainfall by increasing the inter- 
zonal temperature gradient. The elleets of tlicse 
and .similar causes are evidently outside the 
scope of the regression equation. 

1 am indebted to Mr. S. L. Makirkar for sug- 
gc'.sting the problem and for going through the 
manuscript. 


1. S. 1.. IVl iilurkar, /iffvr rxli //.!>' in anti near 

/ndia, n)’l 5 (for liniitcil I’ircul ition) . 2 . l/tvn»/n' , 7 / 

Iht' Indian MeteoroloCoal Depart ntent . 23, I’:irt 11, U)22. 
:u //vV/., 24 , rail X, li)24. 4. (-0 'I.H. Clayton, 

Solar vt'lalions Lo WiMillvir, 1012, CJayto't lEeather 
.VfV 7 '/rr, Mil), Washlnglou Slnavl, ('anion, Mas.sa- 
rhusi^eis, IJ.S.A. {b) Ibid.f 'ralili! 1, p. M. 5. A/emoirs 
of the. Indian Ateteoroloifical /k partment ^ 21 , Part X, 
1915. 0. Sir Napinr Shaw Alannual of Aleteoroia^^y^ 

1930, Ckunbriclge Univin’sily Pn^ss, 2, 330. 7. A/emoirs 

of the Indian Afeteoroloifical Department ^ 1923, 24, 
Pari IV. S. Salakopan V., Suns[)ols and Moa.soon 
Rainfall in India, Curr.Sd.t 1910 15 , 151. 9. Afe.moirs 
of the Indian A! e.teorologkal Department, 19 2B, 25, 
I’arl Ik 10- Fishin*, Stetis/ieat A/et/un/s Dor Research 
H^arhers, 19 TM')l(; V A, 11. 'Afemoiis of the Rdyq( 

Meteorolo laical Society No. 21, 1928“"3(), 
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ON THE SIGNIFICANCE OF THE 
ADDITIONAL INFORMATION OBTAIN- 
ED BY THE INCLUSION OF SOME 
EXTRA VARIABLES IN THE DISCRIMI- 
NATION OF POPULATIONS 

The object of this note is to propose tests 
of significance for the additional information 
obtained by supplementing p basic characters 
with q other characters in the general prob- 
lem of discrimination of groups. Such prob- 
lems are of importance in multivariate analy- 
sis where the informations supplied by several 
variates are not independent. For instance in 
using Fisher’s discriminant function one may 
ask whether the discriminant function based 
on p + Q characters is significantly better than 
that based on p characters. 

(i) Case of k populations with known 
co-variable matrix 

Let (‘aiy) and (Biff be the covariance matri- 
ces for p and (p + g) characters with their 
reciprocals as (a*0 and (^^0. The sample 
sizes for the k populations are taken as u,, n^, 
...Tifc and the sample mean of. the i-th char- 
acter in the j-th populatioi). is represented by 
iip Defining x<. » Xiy/Xn/ we may calculate 
the generalised variance between populations 
Vr based on r characters. 

Formula d.f. . 

i,i-X ‘ , 


n, ixu Xi.) (.tv .v )(|) i tffik l) 

i, } I 

Vji (dilTortuHH‘) <1 ik 1) 

To test for ciHTert'tice in inenn valuD of the 
p character.s for the k populations wt* enn 
use Vp as x- with p(k 1) degrees of free- 
dom. To test for addithaial differenre.s indi- 
cated by the q ollu*r characters wt‘ can use 
Yp\.Q’-Vp as with q (k 1) degrees of free- 
dom. This test can l)e usisi as an approxima- 
tion when the covarianc'c matrix i.s ruit knttwn 
but estimated on a large numbt‘r of degret»s of 
freedom from the pooled suitt of squares and 
products. 

(ii) Two populations when the covariance 
matrix is unknown 

The covariance matriccH estimated by divid- 
ing the pooled sum of sctuarcs and products by 
the degrees of freedom (n, | tu - 2) are re- 
presented by (aq) and (hgj and their reci- 
procals by (ah) and (b'd. If di Xn * itaa, then 
Mahalpnobis' generalised distance based on p 
characters is 

D/ - ah di d/ 

and the one based on (p + q) characters is 

D,*+. Tx b*‘ di dj 

. .. ..... iilml, . , 

To test for additional information we need 
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compare these distances: One such compari- 
son is given by the ratio 

TT = (ui 4- TI 2 ) (ni + U 2 - 2 ) 

^2 

frii + 712 ) {n^ + 712-2) 

To test the significance of U, we can use (XJ— 1) 
(n, + n., — p — q — 1 )/q as variance ratio with 
q and +Uo — p — q — 1) degrees of free- 
dom. This supplies the test for judging whe-‘ 
ther the discriminant function based on p + q 
characters is significantly better than the one 
based on p characters. 

(Hi) The case of more than two populations 
and one additional variable 
Let there be k populations, p basic characters 
and one additional character. To find the 
additional information due to this we find the 
differences in populations as indicated by this 
character when those due to the first p charac- 
ters are removed. Let b-,, b^ ... bp be the 
regression coefficients of Xp+i on Xu ... in 
which case they are calculated from, the equa- 
tions. 

Cp+i i = bi Cii+ -^-bp Cpu i = L 2, p 

where Cij is the pooled sum of products for 
the i-th and j-th characters. If Vm denotes the 
difference between the observed mean value of 
the (p + l)-th character and the mean value 
as predicted from the first p characters for the 
m-th population, then 

?n~^l tn~~ ' • ' ' bp Xpm 
and cov. (ym = 2 S XimXjrCH . 

i i 

where c^^‘ is an element of the matrix reci- 
procal to (Cii), i, i + 1, 2, ... p. If (A*”0 is 
reciprocal to (\nr) then the variance be- 
tween the populations due to the (p + l)-th 
character when the part due to the first p is 

removed is 2 2 X"*'' (yn»-y) (vr-y) where 

y is given by 2 2 (ym+y r-y) = 0. The 
estimate of internal variance is where • 

(rii+na-p— 2 ) s^=Cp+i p+i- 2 Cp+n 

i=l 

To test the above hypothesis we can use v^/s^ 
as a variance ratio with (/c— 1) and (n-i-\-n^— 
p — 2) degrees of freedom. 

(iv) The general theory of residual canonical 
roots 

We can extend the above test to the case of 
q extra variables. The regression coefficients 
of the (p + t)-th variate on the first p are ob- 
tained from the equations 

Cp+t ^ ==bii Cii + . . . • — bpi Cpi i=l, 2,. .p. 

The residuals for the m-th population are 
given by 

ytm^^p+t,m~~'^j bjt Xjm f — Ij 2,. •, q. 

The covariance matrix between the populations 
is given by (Uj) where 

(fc-l) t« = 22 (Vir-yi.) (Vi.-Vi.) 

the X’s and y^o 's being same as those defined 
in section. (Hi) . The intra-covariance matrix 
is given by (si/) where 

p 

— Ic — ■ p) ^ij Cp-i-i ^ bfiCp^j r 

r= 1 

To test whether the residuals differentiate be- 
tween the populations we need find the signifi- 
cance of the latent roots of the determinantal 
equation ' 


I fij - I ~ 0 

There are q— 1 or Ic — 1 (whichever is smaller) 
nonzero values of R satisfying the above equa- 
tion. When once the nature of tests with foots 
of determinantal equations are set forth the 
above problem is simultaneously solved. 

An elaborate treatment of this test together 
with some practical applications will be given 
elsewhere. 

King's College, 

Cambridge, C. Radhakrishna Rao. 

March 20, 1947. 


THE KINEMATICS OF ROTATING 
FRAMES OF REFERENCE 


I ASK leave to comment on Mr. Kamala Prasad 
Singh's letter^ “ A fundamental result for 
rotating rectangular Cartesian frames". Before 
considering his result and its interpretation, it 
is necessary to state briefly the standard kine- 
matical results involved. The methods and 
notation of the vector calculus^ are employed 
here for the sake of simplicity and generality. 

Let Fi and F 2 be two frames of reference, 
O XiyiZi and Ox 2 y 2 Z‘> having the common origin 
O but changing their orientations relative to 
each other with respect to time (t) ©2 being the 
spin of Fi relative to F 2 at any instant. Let 

j- represent the operation of differentiation 
with respect to t relative to the base represent- 

( F \ • 

j- • Let P be a point moving relative 
— + 

to Fi or F 2 or both, the vector OP being denoted 
by r and let and | be the velocity and 


acceleration respectively of P relative to 

Then, If A is any vector, the relation between 
Di A and D 2 A is given by the Coriolis theorem, 

D 2 A == > h A + 102 X A (1) 

Since i @2 x 100 = 0 ; 

Do (i02) - Di Ci02) = 102 (2), 

the overhead dot being used for simplicity and 
also for indicating the equivalence of Di and 
Do in relation to i 02 . 

Taking into account (1), (2) and the definitions 
Vi=Di r, V2=D2 r, ai=Di (Di r), 32=00 (D2 rj, 
we have the relations, 

Vo == Vi + 102 X r ( 3 ) 

and 


ao == ai;+ 102 X (Vi + V 2 ) + 1@2 X r (4) 
or 


32 = ai +2 (i0o Vi ) +102 X (i0o X r) +102 X r (5) 

If, and only if i02 = 0, i.e., i02 is constant, (4) 
and (5 ) become 

32 = ai + 100 X (Vi + V2) (40, 

or 

ao = ai + 2 (i02 X Vi) + 102 X (i©^ x r) (50 
In deriving the above results, it has not been 
assumed that the pairs of axes {Oxi, OX 2 }, 
{Oyi, py 2 L^{p 2 ;i, pzo} coinni^de at any.instant, as 
'Mr. Singh has done. ' . » 



218 


Letters to the Editor 


r Current 
I Science 


(4') implies that, When is constc-mt the 
vector a.. a, is pe/pendicuiar to both and 
Vi + V:-; Mr. Singh’s letter might make a 
x-eader think that a>> - is porpendienlar to 
V, f V, only. 

As ai and a;> are the accelerations of P rela- 
tive to the coinitial frames F, and F-,. resocc- 
tively, the vector difrerenee - aj has no 
kinematical signihcanco for either P or Fi or Fi,.. 
The vector representing the dillcronce of the 
accelerations of a moving point relative to two 
frames is the acceleration of the origin of oni- 
frame relative to the origin of the other only 
when the orientations of the frame.s remain 
relatively unchanged with re.spect to t and 
v/hen the origins move relative to each other. 
If the origiiiKS as well as the orientations of 
two frames remain fixed relative to each other 

with respect to i, the f |. Qf ^ point 

(acceleration; 

relative to any one frame would be eciual to 
facSerSont relative- to the 

other frame, and the vector diilerenee between 

two frames would just vanish. 

Hence, it is to be feared that Mr. Singh’s 
description of as ''relative acceleration” 

is unjustified and kinematically unsound, and 
that his interesting result that a... - a, is per- 
pendicular to Vj -H Vm is of algebraic interest 
only. 

C. E, Pkndsk. 

Poona, 

'March 30, 1947. 


1. Singh, Curr. Sn., 1947, 16, ^15. 2, The cros.s, ‘X’, 
denotes the Vector Product 


dish t)V(‘r a Huiistm flamt‘ until t'unstant weight 
vvcis reatdu'd. Our own I'Xporinumts, howawer, 
siiovved that whih' oxidation i)y ignition in air 
was rnoix^ rapi<l in a fiiatinum tiian in a ^silica 
dish, consfant wojgdit was not roaciu'd * after 
stweral hours of t'outinuous ig.nition, 'Pius is not 
surprising!: as g,rar)hi(<‘ is pracl itxally non-rom- 
bustil)k‘ b('low driU" * and at higjun* tcanpera- 
lures oxidation in air is vt‘i*y slow. Mellor* 
records that Donath aiui hang liad iiputfd gra- 
phite in a capaiMous Uo.s(‘*s cruciidt^ in an 
atmospiiert: of oxygcai. U.sing tlu^ principle of 
Donath and hang’s nudlmd, tlu* authors have 
earrii'd out some analy.si.s on South Indian 
graphites. 

Th(‘ sampl(‘s of graphite for analysis were 
te.sted for carbtmale aiui sulphich^ minerals. 
Tho.si‘ i-ontaminatt‘d by carhonat/ and sulphide 
miiu'rals w(‘ri‘ not usist for (Ids stiuly on ac- 
count of th(‘ possihh^ sourct‘s of c'rnn- that tliey 
might intixKiiHHs C’ornphdt' oxidatit>n of the 
carbon could Uc st'cun ti in thirty nunutt*.s using 
a platinum crucible covtaanl with a perforated 
Ud through which a cunamt of dry oxygen 
eould Ik* maintaiiu*d. 'riu‘ mim*ral inatttn* asso- 
ciaU‘d with tlu^ graphiit* is h‘ft btdiind in the 
erueihle as rtssidiux Rcxsults of analyst's by the 
ignition and th(‘ W'et oxidation methods are 
givtsi in tlu‘ followang table. In all ea.st'S the 
gr;iphit(^ samples wt‘rt‘ first healtat to eon.siant 
weight at 200-2 10” (h 

Taui.k 

EHtlniatlon of Carbon in (Jrapfiite bj/ the 
Ignition and Wet Oxidation Methods 


Sample of (Ira phi til 


(\tihon per criit. 


Ignhioji method 


Wet Oxidation 


ANALYSIS OF GRAPHITE 

Although graphite is a mineral of considerable 
industrial importance, literature on its chemical 
analysis is meagre. The most widely used 
methods for determining carbon contents of 
graphite samples are the following:* — 

(i) Dry combustion method in which the 

weighed sample is mixed with an ex- 
cess of copper oxide, heated in oxygen 
and the carbon dioxide evolved adsorb- 
ed and weighed ; 

(ii) Wet combustion method in which oxida- 

tion is brought about by means of a 
mixture of chromic and sulphuric or 
phosphoric acids ; and 
(Hi) Berthier’s method in which the weighed 
sample is mixed with an excess of 
litharge (total weight known) and the 
loss in weight on ignition noted. 

The first method gives accurate results and 
the second generally gives lower results but 
both are slow and tedious. The third method 
is best suited for rapid routine work. 

In the course* of our investigations on the 
concentration of South Indian Graphites^ the 
need for a rapid method of analysis which 
leaves the gangue unaffected was keenly felt. 
For the determination of the fixed ca^rbon in 
graphite and pencil’ sug- 
gested strong ignition in a covered platinwi 


(’.odavary 


4(P0 

44*3 


44*7 

43* 1 



3r..9 

34*8 

* ? 


:m-i 

3.2*4 

Koruput 


:u * H 

33 • 1 

♦* 


33. H 

32*1 


The ignition m^'thod rlciuiy yields in all 
cases a higher vuhu' for enrlnm than the wet 
oxidation method. Mieruseufae examination of 
the gangue' obtaira'd by floating tlie samples 
vshows that quart*/, in the maitt eotLsliluent and 
this is accompanh'd by a little felspar. The 
jgnitkm method is simple and .saves time, an 
important factor in flotation expt'ritnenlH. 

The authors wish to tliank Ih'of. C. Maha- 
devan and Dr. K. Neelakantarn fur their kind 
interest in this work. 

Departments of Geology i\ Kaponakaran. 
and Chemical Technology, M. Nakasinoa Rao, 
Waltair, 

June 20, 1947. 


1. Kuruaakaran and Naraninga Rao. Ctirr. AV/.. 1940, 
15, 285. 2. Mitchell, AWmi ^^tthfamrx in JnaiyUra} 
Chemistry, WM, 2, 198. fj. ami A. DhanhiM, London). 
3. Clarke, F. W., The Data OWehemlgry 1918, 326 
(Govt .Priatma Office. • Washington). '4. McMor, 
Treatise 'm Qmntitatim /mirKank Amiysif 039 

^Griffia, Lwdon), 
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USE OF WESTPHAL BALANCE IN 
SEDIMENTATION ANALYSIS 

Odkn' (ievisocl an accurate method of soil classi- 
lication on the basis of continuous particle size- 
distri bution curves. 

The author has now adapted the Westphal 
Balance for the mechanical analysis of soils on 
Oden’s princi})Ie. 'Fhe weighted sinker of the 
b.alancc' is ri'placed by a mica pan weighted 
with a steel wire' at the centre. The movement 
of the beam, and tIuM'erore of the pan, is re- 
striett'd to 2 nun. from the horizontal. 

'fo start with the pan is kept under the pure 
liquid upto a known depth (20 cm.). The 
rid(.M‘ is {)Iac('d imnu'diately above the knife- 
edge carrying the pan. Then the balance is 
brouglit to a horizontal position with the mov- 
al)U‘ weight at the other end. The rider is 
shifU'd through one division towards the cen- 
tral knife-edge. Idle liciuid is carefully re- 
placed by the soil susiiension up to the .same 
deptli of tlu' liciuid, and the time taken for the 
beam to assume the horizontal position noted 
with a stoi)- watch. The rider is shifted rapid- 
ly through another division in the same direc- 
tion, and the time taken for the beam to regain 
the horizontal position is again noted. This 
optM*ation is repeated till the sedimentation is 
complet(\ 

The shifting of the' rider through equal divi- 
sions is equivalent, as in Oden’s srdimentation 
balance*, to counti'r-halancing with a number of 
w(*ights of ecpual ma.s.ses. The mass of sedi- 
m(*nt deiiosited on the pan at any given posi- 
tion of tlie ricU'r when the beam of the balance 

N 

is horizontal is given by W R ^ where 

W ma.ss of sediment deposited on the pan, 
N division at wliidi rider i.s at that instant, 
M niimbc'r of eciual divisions into which 
tilt* iieam, between the* two knife- 
cdg(*s, is divided, 

R. mass of ridc'r. 


curves can be derived graphically or mathe- 
matically. 

A detailed paper embodying the technique 
and results for other samples will be iiublished 
elsewhere. 

In conclusion I express my thanks to Prof. C. 
Mahadevan for his keen interest In the work. 

Department of Geology, 

Andhra University, 

Waltair, N. Sathapathx. 

June 21, 1947, 

1. Oden, .S., A//. AfitL Bodenh.. 1915, 5, 2.)7. 

PHOTOCHEMICAL AFTER-EFFECT IN 
THE DECOMPOSITION OF HYDROGEN 
PEROXIDE BY POTASSIUM 
FERROCYANIDE 

It has been reported that the illumination of 
aqueous potassium ferrocyanide results in the 
foianation of appreciable quantities of the 
aquo-salt (II), potassium aquopcntacyano- 
ferrite, and this bring.s about rapid decompo- 
sition of hydrogen peroxide in the dark as mea- 
sured by the photochemical after-effect.^ The 
photo-formation of the aquo-salt (II) from 
ferrocyanide is a reversible reaction. It has 
also been suggested that the aquo-salt (II) is 
in itself light-sensitive, and is decomposed by 
light in a short time. It undergoes slow and 
complicated changes on standing in the dark 
in the presence of air linally producing ferro- 
cyanide, ferricyanide and ferric hydroxide. 
The same reactions take place on heating but 
relatively rapidly. 

The validity of these conclusions has been 
experimentally tested. It has boen possibles to 
reproduce the photochemical after-ellect in thi.s 
reaction in the dark by using minute quanti- 
tie.s of pure sodium a(iuopentacyanoferrite (11) 
with the unilluminated solutions of ferrocya- 
nide. Pure aquo-salt (If) was prepared in the 



The s:dimentation or accumulation curves 
for black soil and quartz, flour are thus obtain- 
ed by plotting the data as illu.strated in the fol- 
lowing figure. From these the distributive 


laboratory by the method of lIofmann,« and 
varying quantities of this substance were mix- 
ed with the usual amounts of ferrocyanide and 
hydrogen peroxide in the dark. The* rate of 
decomposition so obtained is of the samcj order 
as the photochemical after-eirect. It was fur- 
ther discovered that a minimum concentration 
of ferrocyanide is essential for keeping the 
unim,()lecular rate at a constant value. With 
lower concentrations of the ferrocyanide, the 
unimolecular velocity constant goc's on decreas- 
ing from the beginning to the end of the de- 
composition. The same behaviour is observed 
when the ferrocyanide is not used, but decom- 
position of hydrogen peroxide takes place in 
the presence of the aquo-salt (II) alone. In 
the following experiments (40“ C.), pure aque- 
ous hydrogen peroxide (N/6) wa.s used with 
0-0025 gm. of the sodium aquo-salt (11) in 
50 c.c. of the reaction mixture in the dark. 
The velocity constant, K, has been calculated 
by the usual equation K = 1/t log a/a — x, 
where t represents time in minutes, a the ini- 
tial concentration of hydrogen peroxide in 
terms of c.c.s of potassium permanganate, and 
x Rhe change in time , . . 
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Table I 


Tabi.e V 


Without Ferrocyauide 


/ (f/iuaat's) j 

a — x 

0 

16-20 

20 

IMK) 

31 ) 

10-00 

(14 

8-75 

90 * 

7*90 

129 

7*15 




07 

54 

42 

:55 

28 


Sotliiim a<{iu)'S;ilt {jj;m ,10 "^) 


0*5 

1*0 

5-0 

10 

20 

25 

20 

no 

100 


(Av«irag(* valutO 


5*5 

11 *5 

4*1 *5 
(10 -8 
159 

no 

215 

345 

m 


Table 11 

Ferrocyauide rr M/U)60-7 


(mhiutes) 

j a-X 

0 

■ 20-10 

7 

15 -50 

21 

14*()0 

41 

11*70 

77 

9 -00 

132 

0-50 

195 

5-20 

201 

4-00 


Table III 

Ferrocyauide M/533 *3 


A'. 10* 


122 

75 

r>7 

45 

30 

30 

24 


t [miftutn) 

< - A* 

A'-IO* 

0 

19 -60 


10 

15-16 

U2 

17*5 

13*76 

107 

42 

B*06 

92 

62 

4-65 

90 

90*6 

2*36 

102 


Table IV 


Ferrocyanide M/320 

t (minutes) 

a — x 

A'- 10* 

0 

19-10 


7 

14-10 

188 

17 

10-30 

168 

41 

4-40 

160 

64*5 

1.36 

179 

These results 

show that the 

effect of con- 


ceiitration of the aquo-salt (II) is determined 
by the concentration of ferrocyanide in the re- 
action mixture. The results of experiments 
performed by using a constant amount of un- 
illuminated ferrocyanide (M/320) aiid varying 
quantities of the sodium aquo-salt (II) in 
50 c,c. of the reaction mixture are summayis^d 
below ; — 


It is clear that tlu‘ phetechemic'al after-elTect 
can be reproduc’ccl in the* dark by suitably 
choosing the concenlratiotus of the ha’rocyanide 
and the aciuo-.salt (U). A (‘oini>l(d.e .similarity 
in the c,s>urKe of tht^ aftt‘r»elTect by light and 
by the a<iuo-.salt (ll) addt‘d in tin* dark to 
K,iFe(CN) jt-ll-XXv mixture bt*comes obvious. 
This reaction is highly su.sceptible to traces of 
impurities, for in parallel expiu'iments there 
occur son\(‘tinu\s variations of more than 20 per 
cent., which cannot be ascribed to errors in 
mai\ipulation l)ut cai\ only he accounted for by 
impurities in the air of tin* laboratory.*^ 

It was suggestt‘d by the author* that the pri- 
mary oxidation proe(‘Ss 

2K,Fc (CN)fiH,0 j-H,0, v2 K,Fe (CN){,H,0 i 
2KOH j Energy 

is responsible, by viKue of the lib(*rated 
energy, for the decomptLsition of u large num- 
ber of hydrogen peroxide inoleruU\s. The aquo- 
salt (III) so formed is instantly reduced to 
aquo-salt (II) by the ferrocyanidt^ and the sys- 
tem Fe (CN) Fe (CN ) JLO continues to 

decompose hydrogen pi*roxide at a constant 
rate. It follows, tluTcfore, that the aquo-fer- 
rate (III) in the presence of ferrocyanide 
should be capable of reproducing almost quan- 
titatively the results obtained with aquo-fer- 
rite (11). This, point lias been fully substan- 
tiated by employing suitable concentrations of 
pure sodium aquo-peniaeyanoferrate (III) ob- 
tained by Hofmann’s method. In 50 e.c. of the 
reaction mixture, 0*0025 gm. of the violet aquo- 
salt (HI) was used. 


Table VI 

Without Ferrocyanide 


t {minuta) 

a - X \ 

A'-I0» 

0 

10-40 


22 

16-20 

24 

48 

12-00 

283 

74 

7-00 

600 

94 

4- 05 

582 


These results show that sodium aquopenta- 
cyanoferrate decomposes hydrogen peroxide in 
presence of ferrocyanide in the same manner as 
the aquo-ferrite (11). Moreover, the course 
of the decomposition, in .presence,, of relatively 

§m^Uer ftmeunte of ferrocyani(Je i3 similar to 
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that shown I.)y sodium aquopentacyanoferrite 
undcM* the same conditions. A little higher 
value of K in the presence of the aquo-salt 
(II) (Tables 2-4) as opposed to those obtained 
in the presence of the aquo-salt (III) (Tables 
7-9) may be due to some alkali produced ini- 
Tabi.k VII 


Ferrocyanidc M/ 1066 *7 


/ (miuuirx) 

a — X 

A'- 1()‘ 

0 

15-05 


U-5 

12-00 

86 

30 

9-70 

64 

1)7 

7 -‘>5 

56 

83 

5-. 10 

54 

108 

4-30 

50 


Tabi.e VIII 


Ferrocyanidc rr M/533-3 


/ {winn/tW') 

^J! - .V 

A'- 10-* 

0 

u-r>{) 


11 

11-60 

88 

27 

8-80 

80 

52 

5-00 

80 


- . 

. 


Tabi-k IX 


Ferrocyanidc t- M/320 


t minnitW') 

a-x 

A'- 10^ 

0 

14-10 


H 

10-10 

132 

24 

7-20 

122 

42-5 

3-65 

138 


tially in a(’c:orclance with the reaction 

2 K,Fe (CN)cHaOd-H::0,->2 K2Fc(CN)5H,0 H- 
2KOH f Energy 

This extra alkali is not present in the reaction 
involving the aquo-salt (III) and ferrocyanidc. 
The signillcance of the re.sults x'ceorded in 
Table 1 and 6 will be discussed later. 

Experiments have also been performed by 
restoring in the dark in the original concen- 
tration the hydrogen peroxide decomposed in 
the pre-illuminated H.,0.,-KiFc(CN)„ mixture 
after various time intervals from the moment 
of complete decomposition. It has been ob- 
served that such a mixture after complete de- 
composition retains for several hours the abi- 
lity to decompose fresh hydrogen peroxide 
added in the dark in a qualitatively similar 
fashion as the photochemical after-effect. This 
behaviour^ which may be called the “Secondary 
After-effect”^ has been traced to the presence 
of unchanged potassium aquopentacyanoferrite 
at the end of the reaction. In the presence of 
air aqueous solutions of the aquo-salts (II) 
undergo a slow spontaneous change on stand- 
ing in the- dark at room temper atutre (35“ C.) 


with a concomitant decrease in the reactivity 
as measured by the rate of hydrogen peroxide 
decomposition. Since the decomposition in an 
insolated mixture is complete in less than an 
hour, the activity can, be detected by the addi- 
tion of fresh hydrogen peroxide, and the cata- 
lyst, aquopentacyanoferrite (II), can be identi- 
licd in the end solutions by characteristic colour 
reactions with p-nitrosodimethylaniline or 
nitrosobenzene. These are very sensitive re- 
agents for the aquo-salt (II). 

Fuller details will be published elsewhere. 
Chemical Laboratoi-y, 

Ai-chaeological Survey of India, 

Dehra Dun, B. B. Lal. 

March 1, 1947. 


1, T.al, K H., O/rr. .SV/., 1947, 16, IIS. 2. Ilofman, 
K. A., Annakn,, 1900, 312. 31. 3. Lal, Ik B., /. 

Indian Chem. Soc„ 1939, 16, 7, 323-24. 4. 

Curr, Sri.y Ibid, 5. Mac Mahon, P. S., and Lal, B, B., 
/. Indian Cliem. Soc,, 1940, 17, 429. 


UNSAPONIFIABLE MATTER IN SHARK 
LIVER OILS 

The vitamin A content of Shark liver oils has 
been extensively studied in India. But the 
limits of variation of other physical and che- 
mical characteristics of the oil are not avail- 
able. The Indian pharmacopoeial Listi gives 
the following limits : Acid value > 2, saponi/l- 
cation value > 200, unsaponifiable matter > 2 
per cent.; and Iodine value < 90. 

Forty-seven samples of genuine shark liver 
oil from different provinces have been analys- 
ed in this laboratory ; and the data of 17 re- 
presentative samples are given in Table I. 

Table I 

Cheinical constants oj Shark Liver Oils 


Acid value 


Per cent, 
unsaponifi- 
ablc mutlor 


Blue value' 


Bengal 

0-02 

2-1 

30 


0-61 

14-5 

50 


0-00 

15*0 

69 


M 

3-0 

MO 


2-0 

8-0 

40 


0-0 

8*9 

75 

Madras 

15-8 

3-2 

50 


1*2 

3-9 

32 


1*4 

4*5 

140 


1*0 

2 ..r, 

34 

Bombay 

o-:tr> 

l-O 

22 


0-8 

:i-66 

170 

Karachi 

2-0 

4-5 

330 


0-62 

6-7 

3B0 


1-9 

3-3 

900 


1-4 

1-5 

17 

Orissa 

7-2 

1-84 

40 


Out of seventeen samples tested, the un- 
saponifiable matter in 14 samples is consider- 

■ I ’ ( . f < I 
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£xb]y hijL»'her than 2 per cent., the maximum 
fixed in the Indian Pharmacopahal List. Most 
of ihQ values range between 3 and 7. A loioer 
liviit of 3 and an. upper limit of 7 would ap-. 
pear to be more reasonable .for Indian oils. 
The N.N.R.“ (1944) has also prescribed the 
limits . between 3 and (>. 

The unsaponiliable matter taken with the 
Sapo7iificaiion value and Iodine value, oiler an 
important criterion for the purity of shark 
liver oil. The B.P.-* permits < 1-5 per cent, in 
cod liver oil and values between 7 and 13 for 
halibut liver oil. It was also found that no 
correlation existed between the vitamin A and 
unsaponiliable matter of shark liver oil. 

Central Drugis Laboratory, N. K. Iykngar. 
Government of India, T. Hossatn. 

no, Chittaranjan Avenue, IL Mukkhji. 
Calcutta 12, 

May 30, 1947. 


1. Indian I’harmaropotilal l/nst, 1940, Govt, of India 
Pre.ss, Cavil Tjru'S, Ddjihi. 2. New and Non Oflitial 
Remedies, 1944, AsfO(\, ('hicUiio, 3. Bri 

tish Pharmacopoeia, 1932, Gcnura.1 Metliral C.'oum;il, 
London, 4. //vV/., p. 090. 


tent of lh(‘ gml is increased, iridicaling nu‘i*eby 
that Ihe amount of the bound lipuid has in*~ 
crea.sed, dut‘ t‘vitient!y to tlu‘ inm*ased aggre- 
gation of the gel miiadlv.s. 

'Phe rtdalion btd.wet'u the .soap <’ont(*nt and 
the hound Iii|uid was found to in^ Iin<‘ar. 
Prasad, nattiang,di and Wagk‘‘ find that no 
gels are fornu'd when tlu‘ soap t'onttmt is Usss 
than 0-()20 gm.; lusice, lht‘ afort'said straight 
lino has no risil points in Uu‘ (‘onc'ent ration 
range, ()~0-020 gm. 

Tlu* elT(*ct of the spiked id' thi' centiafugal spin 
is brought out in 'Pahlt' U. 

'Paiu.k 11 

FJJeet (>/ nariafioa oj eeutrifupul speed on. 

ayneresis of aoiiinni oleait^ yel.s' In pimote 
(Concentration of sodium oh*att‘ O-lP gm.) 


( h*ntrifu*Ml sjun ( i p.m. ) 


(minutrs) 

1 

h) 

0*95 

15 

L3 

25 

1*9 


[ 7an j I2't0 j 2000 

I *>*r> f>4 

•1.5 13.5 5K 

7-5 20 03.5 


effect of centrifugal spinning 

ON THE SYNERESIS OF SODIUM 
OLEATE GELS IN PINENE 


The kinetics of syneresis of sodium oleate gels 
in pinone is modilied by changes in pltysical 
conditions and also by the addition of other 
substances. The author has found that it is 
also modilied considerably when these gels arc 
subjected to centrifugal force. 

Gels containing dilterent amounts of sodium 
oleate in 10 c.c. of pinene, prepared in graduat- 
ed glass test-tubes as described by Prasad and 
Hattiangdi,*^ were centrifuged at 30” C. for 
known intervals of time. The amount of 
the liquid exuded and the volume of the 
shrunken gel were noted. The percentage ratios 
of the liquid exuded to the total volume of 
the gel arc given below. 

Table I 

Effect of centrifugal force (2,000 r.p.tnO on 
syneresis of sodium oleate gels in pinene 


Time 


Sodium oleate in gnu 


(minutes) 

0*05 

O-IO 

0*16 

0*20 

0 





5 

56 

45 

35 

2(1 

10 

67*5 

64 

42*5 

35 

15 

72 

58 

48 

38 

20 

73 

62*5 

51 

40 

26 

73*6 

63 5 

52 

41 

30 

73*6 

64 

52*5 

i 41*5 


It is seen from Table I that at a given 
speed of the centrifuge, the amount of the liquid 
exuded increases with time and reaches an 
almost constant value after about half an hour. 
The facile removal of the syneretic liquid ini- 
tially indicates that it exists in a ‘free state in 
the interfibrillary spaces, the remaining liquid 
which is not exuded being enclosed in a bound 
state inside the micelles. Further, the amount 
of the liquid exuded decreases as the soap con- 


II luai, wiui an mcn*a.s<‘ m 
centrifugal .spt'cd, the aniount nf tlu^ litluid 
exuded inen'as(‘s, at ih’.st .slowly and lluai 
rapidly. Therefon* lla* iiKliralion.s’ are that largi* 
pre.s.sur(‘s are niwessary for (lu» rianoval of a 
inajor portion of the fret* liquid vvhieh is held 
l\y forms of attraction inside tht* g,t‘l .system. 
It is probable* that wlien very large* pressurt's 
are applied some of the bound litpiid ctndd 
also be removed from tlu* inttn'miet*Uiirv spae(*s 
and exuded as a sync*ri‘tieum. 

'I’he author is grateful to Prineipjd Dr. Mata 
I rasad for ht.s kind inlt'rt^si ir^ this invt'siiga- 
tion, and to tlu* University of Pomluiv for the 
award of a Rest*areh St*holarship. 

Chemical Laboratories, 

Royal Instilutt* of Sciiuice, 

Bombay, C. S, IlATTiANtiiu. 

June 23, 1947. 


L PniHutl, IliUtiangili au(\ A-l.uk.u, /V,v. /moaxx 
AevJ. A/, 1915, 22, 3i0. 2 . PtMHil, U.ifti.mgrii .uul 

Muibur, /fifj.f 194'1,21, l>)3. .3. rtas.ul ;uel UuUiuiuoH. 

19 <5, 21, L 4. r‘iHsa'l, n.uthiu|.*,ii uu,{ WiitiU’ 
(Communicaltsl for publitsuinn). 


ON THE ACTIVE 1*RINCIPLES ISO- 

LATED PROM THE LEAVES AND* THE 
BARK OP SKIMMIA LAUREOLA 
HOOK. 


Thk leaves of Skbnmia lanr<'ola Hook, ll>e 
common fodder plant of India, lias been t'xani- 
med chemically by various workers,' ’ and 
have boon found to contain (1) an alkaloicl- 
.skimnuminc, m.p. 170-177" (1), (2) a furocou- 
marm— -bergapten, m.p. l«fi-li)0", a neutral sub- 
stanco-— skimmiol, m.p. 270-281" C., and essen- 
tial oils. While ^ isolating skimmianine from 
the leaves of Skimmia laureola for collecting 
an authentic sample of the alkaloid, it has been 
found by the authors that the leave.s contain 
three more active principles which have not 
been recorded by previou.s workers. One of 
them* ds • tsopimpinelHn = '(III 'L ^ a dimethoxy Jure- 



LetUrs to the Edltoi^ 


No. 7 1 

July 1947] 


223 


coumarin (m.p. 150'’; yield, 0-005 per cent.), 
the second one is urnb:lit*crone (IV) (m.p. 
230"; yit'ld, O-l pepr cent.), and the third active 
pi’inciple is a nc'utral compound, 

(m.p. 258-200" C.; yield, ()-()2 per cent.) which 
has been hitherto unknown. This neutral 
compound luis been called laureoline. 


(I) Skimmianitu; 
OM c; 

] N O 
OMt*. 


(11) licrguptun 
OMe 




./\X 


\/v 

(> () 


x:o 


(111) A(>pimpinclUn 
OMc 



O 1 C> 


OMe 


(IV) Umhdliferone 


irol 


/ 


\/\/ 

O 


€0 


The bark of this spccie.s which has not been 
investigated as y('t has also been studied. From 
tlu‘ bark all tlu^ (‘oumarins, namely, bergap- 
ten (II) (m.p. 188"; yield, 0-02 per cent.), is'O- 
pimpinellin (III) (m.p. 150"; yield, 0-003 per 
caait. ) and unbelliferonc (IV) (m.p. 230”; 

yield, 0'05 per c(‘nt.), and the same alkaloid 
skimmianine (1) (m.p. 177"; yield, 0-001 per 

cent.) and laureoline loo (m.p. 258-260”; yield, 
()•()! p('r cent.) have been isolated in the pure 
state. Furtlua* work is in progress, the details 
of which will be published elsewhere. 

Asima ChiATTKRJKK (ncc Mookkujee). 

Anil BiiATTAcirAHYYA. 

Organic C’luanistry I laboratory, 

Univc'rsity C’ollege of 
Science and Technology, 

02, Upper Circular Road, 

Calcutta, 

June 1047. 


1. Kj iircdlcrtr.inrl Fils, IhilL^ 1920, Oct, 34, 2. 
Schlmmcl, Arc., 1020. Apr., 40. 3. Simonsen, y. ,S'rr. 

Chem, /mL, 1021, 40, T. 120. 4. Schimmcl, I. C., 

C'onstanti'n , 1023, 72. 5. Schimmcl an<l Co -Kept., 1932, 
5-'73. 6. Wienhaus uiul Kajdhan, /. Praht, Chan.^ 

1130, 147, 113. 7. Chopra, Chaltcrjoe, I )cy luul Gho.di, 

hidian /. Vr#/. Kai'a-nh, 1938,26, 481. 


ANTIBACTERIAL ACTIVITY OF p-AMI- 
NO-BENZENE-PHOSPHONIC ACID 
(PHOSPHANILIC ACID) AND ITS DERI- 
VATIVES 

A RECENT note of Klotz and Morrison^ describes 
the anti -bacterial activity of p-amino-benzene- 
phosphinous acid on E. coli. The activity was 
found to be slightly less than that of sulphanil- 
amide. 

Bhide and Limaye- prepared a number of 
derivatives of phosphanilic acid, whose anti- 
bacterial activity is briefly given in this note. 

The method of testing was the Heatley cup 
method,*^ As the substances used were insoluble 
in water, their solutions in sodium bicarbonate , i 
were used. Laboratory cultures of the follow- 


ing organisms were used : (i) E. coliy (ii) Sta~ 

philococciiii aureus, (Hi) Typhi 7nuriuvi (O), 
(w) Corynehacierimn xerosis and (rf) Boyd II. 
The results are given in Table I. 

Table I 

Inhibitory activity of some derivatives of 
Phosphanilic Acid at 1 per cent, concentration 
of the compound 
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0-0 
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Further experiments were carried out with a concentration of 0-1 per c('nt. Table' 11 gives 
the results. 


Tablk ir 

Inhibitory actwity of soine Phosphanilic Acid dcrhnitincs at 0-1 per cent, concentration of 

t)ie coinpojLnda 


Zone of inhibition in nans 
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lh*vt) 11 


10*(< 


10-0 


0*0 


0-0 




0*0 


0-0 


0*0 


It will be seen from these tables that phos- 
phanilamide and phosphanilic acid are active 
in varying degrees against F. coU, Staphylo- 
coccus aureiis, and Typhi murium (O) in 0*1 
per cent, solution. All these compounds are 
practically inactive against C. xerosis. Phos- 
phanilic acid was found to give, in another 
experiment, a 5 mm. with a concentration of 
0*01 per cent. 

As phosphanilic acid was found to be the 


most active substance it wa.s te.slc'd for bacte- 
riostatic activity in peptone* and peptone broth 

with "typJii murium 
-S'taphplococcas aureus and BoydlL 
The following table gives the rt'sults 

Klotz and Morrison’ mention that Kuhn, 
Moller and Wendt-* have tested the antibacte- 
rial activity of phosphanilic acid but unfortu- 
nately the details of this work have not been 
available to us uptil now. 
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'Paulk HI 

IiiJiibltonj aciiintii of Phoaphanilic Acid on 
orgatiisnis (jroioi in peptone and papionc-broih 


Onianisni 


C!t>uc<aitra(inu 


1:10(10 hnoOO 1:10,000 


Coni rol 


/'•. . .. -1 
Sfd < .Va -I 

J'vf'/n Mufiitw I 

(O)-- 

I'loyO 11 . . j, rl; 


•I i- -l -i } -1 -h + 

-! -11- H-P'l- 

-1- -I--!’ 

1- -f'-P '1--1--P 


Wi‘ thank Mr. Ih L. SpindkM* and Dr. B. B. 
Dikshit, l)(*an oi' the H. J. Medical College, 
Pnona, hx' their ad vice' and active help and 
Dr. V, N. Patawardhan, Director, Nutrition Kc- 
st'areh Pahoralory, Cooiioor, for suggesting this 
prohhan to us. 

t’urtluM* work on analogous compounds con- 
taining pliosphorous is in progress. 

H. K. Kan'Itkar. 

15. V. Biiidm, 


Maharaja Pratapsinh Chemical Lab., 
S. Ik C’olh'ge, Poona, 
y\pril :50, 1047. 


1. Klot/ and Moii'ison, r’. .S'., 1917, 69, 47t5, 

2 llliiiie and l,ijn.iv‘‘, /*/'•'(■. ///</. .V.v Conyirsw^ii-y/i 
,sv,o/. 1017. :i. IhMil.'V. ,/. fiuu/K'm., HM.I, 28,01. 

1. l\nhi\, MulU ‘1 and Wendt, /Av*., P.)42, 76, *105. 


FORMATION OF COMPLEX COM- 
POUNDS BETWEEN LEAD NITRATE 
AND AT. KALI NITRATES-PART V 
(Magnetic Susceptibility Measurements) 
The System KNOa- Pb {NOa)a H^O 

A .suRVMV of th(‘ literature shows that there is 
need for a (Udailed study of the systems : 
Alkali nitrate.s-lt‘ad nitrate-water, with a view 
to o))taining’ <‘vi(U‘net‘ foi’ the fontiation or 
olhm'wi.si' or i‘ompl(‘s: eompounds between the 
two salts, '(’he work now in progress* has in- 
dieati'd tiiat while NaNO., shows little tendency 
for the rorination of eomplc'x compounds, KNO.^ 
and NUtNO.t appear to give rise to at least 
thr(L‘ eompounds ot whieli only one has been 
known or susix'eled Ijefore. 

We report here the results obtained from 
rnagiL ti(' susceptibility measurements made 
witii a rtiodit’KH'l DtH’ker balance.- In this in- 
struimmi, a test body, a half-inch gla.ss rod, is 
rigidly attaidied to tlu' eeuivQ of a thin long 
rod wViose other mid is hxed to a quartz fibre 
mounted to a torsion liead. The readings are 
taken in somewhat the same manner as with 
the Curi(‘-Wilson Balance.'* The test piece 
hangs horizontally inside a glass tube, with 
inlet and outlet for introducing and withdraw- 
ing liquids; fixed in position between the poles 
of the electromagnet. The glass container has a 
jacket in which water circulates from a thermo- 
stat, and thermometers at the inlet and outlet 
for noting the temperature of water, i 


The importance, of constant temperature has 
not been appreciated by some workers, who 
seem to think that because diamagnetic sus- 
ceptibility is independent of temperature, there 
is no need for thermostatic conditions.^ The 
fact is that the equation for the calculation of 
susceptibility contains terms which are very 
much dependent upon temperature, ^riz., the 
susceptibility of air and density of the liquid ; 
and unless the temperature is kept constant we 
may get different values for yicse at different 
temperatures, and the diamagnetic susceptibi- 
lity calculated is bound to be dilTerent under 
did’erent conditions of measurement. (We are 
emphasizing this apparently obvious point as 
one of the present authors was an innocent 
victim of such uninformed criticism by a 
referee. ) 

A current of two amperes in the electro- 
magnet gave the required field strength wliich 
was kept constant during cacli observation. 
The solution needed for the experiment was 
25 c.c. The formula used to evaluate the sus- 
ct'ptibility was : — 

^soln • /)soIn ^coPco T \^'coP^n"^Xitpa} ■*., 

Otl ''to 

(whore x is the susceptibility, p density, 0 the 
dLlVection, the subscrii'pts w, a, denote water 
and air). 

The woi'king of the apparatus was checked by 
making determinations of susceptibility of 
liquids of known values, taking water as refer- 
ence substance with x::r:0*72xl0 

The following values were obtained for ben- 
zene and acetic acid:- — 

Expt. I. C. T. 

Benzene - O-Tll -.()'712 

Acet i c Acid — 0*522 — 0*521 

Solutions 

Molar solutions of Pb(N(I.t).> and KNO-i were 
prepared. 20 c.c. KNO-i solution was made* up 
with the requisite quantities of Pb(NC>.Do 
soh,iti<)n in a (>() c.c. measuring (lask and the 
solution made up to the mark (GO c.c.) with 
water. In this way 25 solutions were .made 
in which the concentration of alkali nitrate 
riMuained the same, namely 1/3 M, while that 
of Pb(N().i)o varied systianatlcally from 0*0 M 
to 2/3 M. 

OllSKRVATTONvS 

The glass rod and container are successively 
cleaned with chromic acid, distilled water, con- 
ductivity water and alcohol, and then allowt‘d 
to dry. The readings for air and water are 
repeated before and after the observations arc^ 
made with a set of solutions. The mean of 
three readings is taken for each eakailalion. 
The valuers of ysol are then plotted against the 
concentration of lead nitrate, that is, against 
the number of c.c. of Pb(NO.i).> added to 
20 c.c. KNO.,. 

The curve (Fig. 1) indicates 3 breaks at 5, 
10 and 20 c.c. of Pb(NOn),o. When plottings 
arc made with “the change of x per c.c.,” the 
periodicity of the curve is brought out more 
prominently. The ratios of concentrations of 
the two salts at the points of inflexion corres- 
pond to the compounds 
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4 KN 03 -Pb(N 0 A>; 2KNO ”-Pb(N0,)2; and KNO., 
•Pb fN03)2- 

Similar experiments with the system : 

Pb (Np.Oo-NH^NOa-H.O 

yielded analogous results. Here also the evi- 
dence for the formation of three compounds is 
unequivocal, viz., 

4 NH 4 N 03 *Pb (N 03 ) 2 ; 2 NH 4 .N 03 Pb(lSr 03 ) 2 ; and 
NH^NOa-Pb (NOaU 

Thus diamagnetic susceptibility is a property 
which can be classed along with other physico- 
chemical properties like ’ viscosity, surface 
tension, conductivity, freezing point, E.M.F., 
etc., for the investigation of complex formation 
in solutions. 

S. S. Srivastava. 
C. S. Pande. 

M. R. Nayar.^ 

Depts. of Physics & Chemistry, 

Lucknow University, 

Lucknow, 

June 14, 1947. 

1. Nayar and Pande, Indian Sc. Cong. Abst.<t 1947, 4, 19. 
2. Mathur, Afin. dcr. Fhys.. 1926, 79, 324, 3- Proc. 

Roy. Soc. A, 1920, 96, 429. 


ERYTHROCYTE PYROPHOSPHATASE 

Phosphatases of animal tissues (bone, kidney, 
intestinal mucosa, plasma, etc.) acting on vari- 
ous phosphoric esters have been extensively 
studied but those of erythrocytes have not been 
investigated in detail. ‘ Rochei studied the dis- 
tribution of such phosphatases in the red and 
white blood corpuscles and plasma. Jenner 
and Kay- have reported the activation of 
erythrocyte , phosphatase magnesiunt- Recently 
the acid-phosphatase of R.B.C, ‘ was investi- 


gated by King ci al- and the erythrocyte alka- 
line-phosphatase is being further investigated 
by Patwardhan and Ranganatiian. ‘ But so far 
the pyro-phosphatase of R.LhC. has not been 
investigated. 

The prcsciice of pyrophosphatase \n animal 
tissues was lirst demonstrated by Kay-''* and 
later mentioned by Roclie.' We found that 
laked R.B.C. exhibit a weak pyrophosphatase 
activity, which is enhanced nearly hundrtHifold 
by adding Mg-ions to the reaction mixture. 
The enzyme shows maximum activity at the 
pH range of 7 *6-7 -9, and it shows great resem- 
blance to the yeast pyrophospiiatase/' 

Expcrvm(mt . — A measured volunu‘ of erythro- 
cytes, washed twice at the centrifiigci with nor- 
mal saline, is hmmolysc'd and dijuted with, dis- 
tiiled water to 10 volumes. O-f) ml. of the 
hsemolysatc is incubated at 38" C. with 0*5 ml. 
sodium pyrophosphate (M/lOO), ()• 1 ml. 

MgCl.> (M) and 3-9 ml. M/3r) Veronal-acctate 
buffer (pH 7-6). Aftc‘r 30 minutes the reaction 
is stopped by adding 2-5 ml. of 10 per cent tri- 
chloracetic acid, and liltered after 5 mins. 
The ortho-phosphate present in the filtrate wa.s 
estimated by Fiske and Subbarow’s method.* 
Wherever necessary the orthp-phosphate is 
precipitated as the B-hydroxy-ciiiinoline salt and 
then estimated.'^ The marked activating elTect 
of Mg-ions on the enzyme is shown in T’abk? I. 

■jyigni. B li})cratc'd 
P'.r 1 ml. R.B.C. 
in 30 mins. 

Without added Mg (^024 

With added Mg 1*370 

Thus Mg-ions which arc I'cporU'd to inhibit 
the acid-phosphatase of R.B.C.^ and activate 
the alkaline phosplKitase of the R.B.Ck- activati* 
the erythrocyte pyrophosphatase to a vc‘ry 
great extent. With 0*001 M. concentration of 
Mg' (qMg 3) the activation is almost nil, Init 
50 per cent, activation is obtained with 
0*005 M. Mg (qMg 2*3) and 70 per cent, with 
0*01 M. (qMg 2) and 100 per c-ent. with 
0*05 M. Mg (qMg 1*3). 

Plasma shows very .weak pyrophosphatase 
activity even in the pre.sence of Mg. The 
erythroc5>ie pyrophosijhatasc' of she(*p\s blood 
is much weaker tluin that of human blood. As 
in the case of erythrocyte alkaline phospluduse 
such differences may be a characteristic of the 
species. 

Further work on the properties and purili- 
cation of the enzyme and its variation in health 
and disease will be published eLsewhe^re. 

B. Naoanna. 

V. K. Narayana Mknon. 
Dept, of Biochetnistry, 

Andhra Medical College, 

Vizagapatam, 

May 8, 1947. 

"""irri^che Biochcm.J. 1931,25,1721. 2. U. B. 

Jenner and IL J), Kay, /. PioL ('hem., 1931,93, 73.3. 

3. E. J. King, 1945, 39, XXIV. 

4. ralwarclhan and Ranganadhan, O/r/*. .SVv., I0 l7, 16, 

69. 6. H. D. Kay, 1928, 22, 1446. 6. 

K. Bailey and K. C. Webb, Phrhm. /., 1914, 38, 394. 

7. Tiske and Sub])a Row, /. Piol. ('hem.., 1925, 66, 375. 

8 . E.J.King and G. E. Delory, Biochem. y., 1937, 31 , 
<2J4G, 
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antiseptic culture of ragi 

(ELEUCINE COROCANA ) SEEDLINGS. 

and their response to vitamins 

In' connection with our studies on the effect of 
vitamins and amino acids on the growth of 
seedlings and excised root tips, Ragi (Eleiicine 
corocana), a liighly nutritious millet and staple 
food in Mysore, was chosen as the experi- 
mental material. 

Ase{)tic culture of seedlings and roots was an 
essential prerequisite for tlicse experiments. 
The metlu)d of sterilisation as advocated in lite- 
rature using various chemicals such as mer- 
curic chloride, brtnnine water, calcium hypo- 
chlorite, etc., provc'd unreliable and unsatis- 
factory. 

The micro-crcwices of the rough testa offer 
an id(ad lodging place for tlie bacterial spores ; 
the waxy coating of the testa and of the asso- 
ciated spores resi.st wetting and prevent an 
elTective sterilisation of the seed coat. Pre- 
treatnuait of seeds with a fat .solvent, c.p., 
ctlier, would render the testa wettable and 
facilitate the sterilising action of the anti- 

^^ OpVimum conditit)ns of treatment were ex- 
perimentally determined as follows : 7 - 7 Th^ 
sreds (Elciiciitc corocana) were ireated m the 
following order : — 

(1) With lai) water by rubbing them be- 
tween lingers; next with distiUed 
water. IMiis helps removal of extra- 
neous matter. i 

(‘>) Twice with 5 mb portions of absolute 
alcohol, each wash lasting 5 minutes to 


(5) With 5 ml. of hypochlorite solution for 

30 minutes- 

(6) With sterile water to ensure removal of 

all traces of hypochlorite at this stage. 
A few seeds (sample I) for testing 
were transferred with a pair of sterile 
forceps into sterile petri dishes furnish- 
ed. with sterile filter sheets moistened 
with nutrient solution. 

Treatment with hypochlorite for 30 minutes 
(1 hour in the final treatment) and washing 
with water was repeated seven times, and after 
each treatment a portion of the sample was 
tested for sterility. 

All the seven samples were grown for hve 
days. The rate of growth, and degree of steril- 
ity are tabulated below (Table I). 

Samples 1, 2 and 3 are not completely sterile, 
but the 4th, 5th and 6th samples are. The 
roots of the 7th sample soon turn brown and 
eventually die. The 4th sample shows quicken- 
ed germination and the most lush growth. 
Thus the optimum conditions for aseptic cul- 
tures seem to be a minimum for treatments 
with hypochlorite with alternating crashing. 
But this schedule may not be universally ap- 
plicable, as the nature and susceptibility of the 
seed coat, the resistability of the endosperm 
and the activity of the antiseptic naturally 
differ from sample to sample. 

Such excised sterile roots from petri dishes 
were then cultured at 28“ C. for five days in 
tubes containing 5 ml. each of the following 
media : — Complete medium, basal medium, 
-glycine, -thiamin, -pyridoxin and -nicotinic 
acid media. The response in each case is shown 
in Table II. 


Table I 


(howth on 

1 Sample.; I 

Sample; 11 

Sample III 

Sample IV 

1 

Sample V 

Sample VI 

Sample VII 

2iul clay 

3nl (iay 

4l.h clay 

Olh clay 

Dc'gu'ct of IntcM tii»n 

-1- 

-h 

"h 

lOO'O 

4- 

H--h 

T + + 

+ + T-h 
50-0 

-h 

4- T 
+ + + 

0-0 

-h 

+ + 

4--1- + 

0-0 

+ 

+ + 

+ + H- 
+ + + + 
0*0 

+ 

+ + 

+ + 

+ + 

0-0 


Table II 

Growth of excised roots in different media 




— 






Complete me- 

basal medium 


— tbiamin 

— pyridp.xin 

— nicotinic 

Media used 

dium (H,M. 

(sutn’OseT 
sal ts) 

— glycine 

acici 

cined-N iacin) 






Percentage of in- 

a-oc) . 

(lO-hl) 

4C-1 

OG-66 

61*6 

41-G 

cicasein Umgth 






2*8 m.m. 

after 5 days 
Average increase/ 

3-0 m.m. 

C) • 25 m m. 

4-.'5 m.m. 

5 -25 m m. 

3*3 m.m. 

root in length 





— 

u — .^.4: 


remove the water and facilitate dis- 
solution of fat or wax. oiiminntG 

(2) Ouicklv with ether (5 ml.) 

thf waxy coaling rendering testa 

readily wettable. 

(4) With sterile water to remove ether. 


AS seen iruiii oxxv- — 

Ragi seedlings can grow well in a basal medium 
of sucrose and inorganic salts. Since they can 
svnthssise their own vitamins, they do not 
require an external supply of any of the yita- 
xnins tested. This^ observation also explains 
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why Ragi can flourish in soils where many 
other plants cannot thrive. 

My thanks are due to Mr. M. Sreenivasaya 
for guidance in these studies. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, (Miss) K. Padmasini. 

June 13, 1947. • 


AEROBIC SPORE-FORMING BACTERIA 
IN BOILED MILK 

Groups of aerobic spore-formers in milk have 
been described by foreign workers. Since 
milk is generally boiled in India a knowledge 
of the distribution and characteristics of the 
aerobic spore-formers present in indigenous 
samples of milk is of practical importance. In 
the course of studies on organisms associated 
with spoilage of boiled milk, the authors have 
isolated and studied the characteristics of a 
number of strains of aerobic spore-formers 
from samples of milk collected from various 
sources.'"* The most frequently occurring strains 
mainly responsible for the deterioration _ of 
boiled milk seems to fall under four distinct 
types. 

The organisms included under the first three 
types are mesophiles with their optimum tem- 
perature at 40°-45° C., and maximum at 55° C. 
They are gram positive, highly motile rods 
forming central to sub-terminal oval spores ; 
they are able to utilize nitrate as a source of 
fiitrogen and produce ammonia both from pep- 
tone and nitrate broths ; they ferment dextrose 
and sucrose with the production of acid but 
no gas. Indol is not formed by any of 
them. On the basis of its morphology, 
characteristic growth ‘ in laboratory media 
and action on milk the* first type bears a 
close resemblance to B. suhtilis Cohn., except 
for its inability to ferment maltose ^ and 
hydrolyse starch and its higher optimum 
temperature, viz.y 45° C. It does not produce 
acetyl-methyl-carbinol in glucose phosphate 
water, but it is actively proteolytic, turning milk 
alkaline and peptonising it within 24 hours, 
often without showing any apparent signs of 
curdling. The change is sometimes detected 
only after close examination. The second type 
resembles B. cereus, Frankland, in most res- 
pects. It ferments maltose but does not pro- 
duce acetyl-methyl-carbinol ; and starch hy- 
drolysis is slight or doubtful. Milk is curdled 
and proteolysed by it within 24 hours ; and 
the curd is completely peptonised in three days. 
The third type, which is a lactose-fermenter, 
corresponds to B. albolactis Migula. It fer- 
ments maltose and also produces acetyl-methyl- 
carbinol, but starch is pot hydrolysed to any 
appreciable extent. It forms a firm acid curd 
with slight whey formation within 24 hours 
at 27°-30° C. and thereafter the cmd is slowly 
proteolysed. When growing in boiled milk the 
proteolysis is more rapid. . 

The fcfurth type appears to be an obligate 
thermophile with its optimum at 60°-63° C. 
and growth range extending from 50° to 80° C. 
It is a gram negative and sluggishly-motile rod 
forming terminal, ellipsoid to cylindrical spores. 
It reduces nitrates to nitrites; produce's am- 
monia only from peptone broth, and does not 
form indol or acetyl-methyl-carbinol. It fer- 
ments dextrose, sucrose, salicin and sorbite but 
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not maltose or lactose, and hydrolyses stard'^ - 
It resembles B. kaustojMlus Pricket, except 
its reaction to Gram’s stain. This type 
comparatively less frequent and does not grov^ 
at ordinary temperatures. When boiled mid*^ 
is kept at elevated temperatures (above 50° C- ) 
it can grow well, slowly peptonising the mifi^'*' 
and when the temperature is near its optimum 
(60°-65°C.) a rennet curd is produced iri 
24 hours which is gradually digested. 

The heat resistance shown by the above' 
organisms even in broth and milk culture's 
(which are expected to contain only vegetative 
forms) appears to be remarkably high. The 
organisms of Type I are killed only after boil- 
ing for 10 minutes, and of types II and III 
after half an hour. But Type IV survives all 
these treatments. When pH is brought dowi^ 
to 6-0 by the addition of lactic acid, Types I, 1 1 
and IV are killed . by boiling for 5 minutes, 
but Type II survives evsn boiling for 10 minu- 
tes, and curdles milk in 24 hours. After they 
are grown in milk for 4 hours in association 
with pure cultures of organisms like B. coU. 
S. lactis, and L. hulgai'icus, only Typ?s I anti 
III survive boiling for 10 minutes. 

Imperial Dairy Research 

Insttote, Bangalore, Kerala Varma. 

July 12, 1947. H. Laxminarayana. 


1. Ford, et a/., /. 1910, 1 , 273 and 283. 2. Pric- 
ket, N. Y. St. Expt.Sta, Tech. BuL 147, 1928. 

3. Pergey, a aL, Manual of Determinative I’acteriologv- , 
1939, V Fd., Balliere Tindal Co., London. 4. Wil 
.son and Mile.s, Principl es of Bacteriology and Immunity 
III Ed., 1946, Edw. Arnold d: Co., liOndon. 5. Manual 
of Methods for Pure Culture Study of Hacteria, 1944, 
Soc. Amcr Arir/mVV Geneva, N.Y. 


IS THE MACRONUCLEUS OF CILIATES 
ENDOPOLYPLOID.? 

Endopolyploidy was recently demonstrated in 
fermenting, yeast cells. The question arose 
whether, in spite of the different evolutionary 
origins of yeasts- and Protozoa, similar pheno- 
mena occur in other unicellular organisms ? 
Since endopolyploid nuclei usually have no 
genetical future at all, one is naturally attract- 
ed to the macronucleus of Ciliates, which has 
been supposed to subserve a purely physio- 
logical function.^^’-^ 

The macronucleus takes its origin from the 
micronucleus and its nuclear nature itself is 
inferred only because of its above origin. It 
divides at every vegetative division, usually by 
amitosis, and disintegrates after a varying:? 
number of divisions, being regenerated either 
by endomixis or by division of the synkarion 
after conjugation. 

It is this necessity for the renewal of the 
macronucleus from time to time that has led 
to the supposition that it controls the physio- 
logical functions. Sonneborm^ concludes that 
while the macronucleus is essential and indis- 
pensable since it controls the physiological acti- 
vities of the cell, the micronucleus could be 
lost with- impunity. 

Though • the structure and behaviour of the 
macronucleus has attracted considerable atten- 
tion, Protozoologists do not seem to have cared 
to consider whether it is endoploid. Long? 
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h [ofe discovery ot' ondoi)olyploidy, Wen- 
.Noii" describes a .q;r<.'id, increase in the number 
of U|‘aniiles, assumed to be chromatin, during 
division of the macronuclous and remarks that 
‘dlici’c must have taken place a remarkable 
iiH'reast' in Uie cliromatin during its formation 
aiKl growth from tlie micronucleus from which 
it was (jriginally derived” (p. 61). 

in his very ii’jtercsling paper on ‘'Gene 
Action in Pai'amoc'cium”, Soniieborn* describes 
the compound nature of the macronucleus 
witliout realizing tliat the description is typical 
of t'udopulyjdoidy. He says: “As set ' forth 
above, the macronucleus arises from the syn- 
caryon as a simple diploid nucleus. It then 
grows enormously, becoming a multiple nucleus 
containing at least 30 units, each with a com- 
plete; diploid set of genes ... At times of ferti- 
lization, the compound macronucleus falls 
apart into its comijoneut units and these are 
rc‘sorl)ecl in the cytoi.)lasm” (pp. 216-17). 

Thtn-e arc some' other interesting observa- 
tions l)y Sonneborn conlirming its endopolyploid 
nalurt'. The fragments of the macronucleus 
undergo a fourfold increase while the new 
macronueleus is developing into a compound 
strueture and it appears that the division of the 
new maeronuelei could bo suppressed experi- 
mtmtally. As a result individuals are produced 
with no maeronuelei at all at the end of the 
st'cond i)()st-zygotic division. In such cases 
KSoniu'boni observed the passive distribution of 
liu' pie(‘es of the old macronueleus during vege- 
tal iv<‘ divisions. Tht'se instead of getting re- 
sorbed, develo}) into compound nuclei and thus 
at the end of a number of divisions each 
C'iliate comes to have only a single macro- 
mieleus. 

It appt'ars likely that the chromatin granules 
si'iMi inside the macronueleus may bo the hete- 
rochromatin” and using these as indicatoi\s — as 
d(.'iie I)y CiJc‘itI(‘r“-- it may even be possible in 
favourable material to study not only the varia- 
tions in the dt'gree of endopolyplody during the 
growth of the macronueleus to its adult size, 
but also after vegetative divisions. 

Kndopolyphudy in the yeast, therefore, does 
not ai)pear to I)e an exception to the general 
I ule an)ong unicellular organisms. The signifi- 
cance of endomixis has bafUed investigators up 
till the })resent day. But the moment one ac- 
ct'jits that the macronueleus is endopolyploid 
not only does its important role in the physio- 
logical control of the activities of the cells 
becomt's clear, but offers also an explanation 
as to why it should be regenerated from time 
to time. The usual fate of endopolyploid nu- 
clei is death and disintegration after varying 
periods of activity. Hence the necessity for 
regen: r*at ion. 

1 am very grateful to Sir J. C. Ghosh, Kt,, 
D.sc,, F.N.I., for his active interest and _ en- 
couragement and the Council of the National 
Institute of Sciences of India for the award of 
an Imperial Chemical Industries Research Fel- 
lowship. 

Dept, of General Chemistry, 

Indian Institute of Science, 

Bangalore (S. India), 

June 20, 1947. M. K. Subramaniam. 


d. Su branuiaiam, M. K., Curr. 1947, 16, 83'84* 

2. Guilliemiond,A AVe.., 6, 1940, 1-24. 3. Wenyoii, 


T London, 1926. 4. Sonneborn, 

tVr X “^32, 3-21. .5 Pain- 

4t3 ^ Ar/s. W Ac/., 1945.36, 

•- 16 . 6 . Geitler,L., Zeii . Zcllf., 1937 , 26 , 641 - 72 . 


^ CHROMOSOME NUM- 

BER IN COLOCASIA ANTIQUORUM 
SCHOTT. 


The reports of the chromosome number of 
Cotocasia antiquorum Schott are conflicting, 
ihe diploid number was found to be 42 by 
Nakajimai and Janaki Ammal- and 28 by Asana 
and Sutaria.** Maeda-^ found n rr 14. 

The diploid number in a local variety, deter- 
mined by me, is 36 (Fig. l). Root-tips obtain- 



ed from sprouting tubers were fixed in CrAF 
and stained with Genetian violet. As the draw- 
ing shows, chromosomes tend to be arranged 
in pairs, a form of ‘somatic . pairing’ more 
marked at the periphery than at the centre. 

Somatic pairing was first reported by Metz» 
in Diptera. Robertson^ showed in Paratettix 
that somatic pairing occurred in diploid tissue 
of parthenogenetic individuals. In plants soma- 
tic pairing is reported in autopolyploids, as in 
Ibens” and Cicer.^ The inference is that this 
Colocasia variety is an autopolyploid, and chro- 
mosome pairs are strictly homologous. 

In vegetatively propagated plants polyploids 
and aneuploids tend to be preserved as races 
and varieties. The chromosome numbers re- 
I^ortcd by Nakajima and Janaki Ammal are 
multiples of 6. It is therefore probable that 
the variety with which these authors worked 
is a higher polyploid with the basic number 6- 
The material of Asana and Sutaria, and Maeda 
ppears to be neuploid. 

I am thankful to Mr. S. Sampath for initiat- 
ing the work and to Mr, K. Das for helping 
me in .preparing this note for the press. 

College of Agricultural Research, 

Banares Hindu University, 

Benares, N. Satyanarayana Rao. 

June 16, 1947. 


1. Nakajima, G., Jap. J. Genet , 1936,12, 211 2. 

Janaki Ammal, E. K., “Chromosome Atlas of Cultivated 
Plants’' by Darlington and Janaki Ammal., London, 1945. 
p. .’304. 3. Asana, J. J., and Sutaria, R. \h, /. Univ, 

Bombay, 1939,7,58. 4. Maeda, Y., Fyoc. Crop Sc.Soc,, 

1932, 4 , Japan. 5. Metz, G. M., J. Expil. ZooL, 1916, 21, 
213. 6.- Robertson, W. R.B., /. iMorpkal„im,S^, 209. 
7, Manton, I., Proc^ Roy^ Soc., B., 1935, 68, 522, 
8'. Iyengar, N. K. Atm, 1939,3, N. S. 271. 



Reviews 


dv.rrrvi 

Science 


230 


REVIEWS 


Hydraulic Measurements. By Herbert Addi- 
son. (Chapman & Hall Ltd., London), 1946. 
Second Edition, Revised. Pp. xii + 327. 
158 diagrams. Price 21sh. net. 

Just at a time when conservation of water 
and its multiple uses are engaging the special 
attention of engineers, the reappearance of 
Hydraulic Measurements in its second and re- 
vised edition is most welcome. It is an excel- 
lent reference book both to the Hydraulic 
Engineer and the Hydraulic Research worker. 
It is logically classified and arranged in such 
a way that it amply fulfils its avowed purpose, 
viz., “to guide the reader quickly to the chap- 
ter wherein he may find methods likely to suit 
specific circumstances”. 

The first five chapters deal with the methods 
of measurement of fundamental units like Head, 
Pressure, Depth, Weight, Volume and Velocity, 
and the next seven with the measurement of 
the derived unit of discharge under varying 
conditions of engineering practice with a pro- 
gressive increase in the quantities of _ flow. 
Chapter VI shows methods applicable to liquids 
flowing uniformly under atmospheric pressure 
and involving a drop in the level after passing 
through the measuring apparatus, like orifices 
and weirs. Chapters VII, VIII and IX deal with 
methods for fiows under pressure along a closed 
pipe or conduit and include (i) quantity meters 
used in water-supply systems, (ii) Rate-of- 
Flow meters like Venturi and Pitot tubes, and 
(Hi) special methods like Gibson’s apparatus 
for Hydraulic turbines, Allen salt-velocity me- 
thod, etc. Chapters X, XI and XII describe 
methods of gauging large streams and rivers 
by means of (1) free-flow methods like floats, 
current meters, etc., (2) artificial control sec- 
tions like weirs and flumes and (3) regulating 
sluices in dams, barrages, etc., and by scale 
models. The final chapter is devoted to indi- 
cating, recording and integrating instruments 
for flow measuring installations. 

From the point of view of facility of refer- 
ence, we welcome the idea of putting the num- 
ber of sections at the top of the page. To fur- 
ther increase this facility, we would suggest * 
that to the section the number of the chapter 
also may be added, as e.g., V § 84. Reference 
to figures may also show reference to the page 
on which they are found : e.g., on page 185 

a reference to Fig. 148 would have been quick- 
er if page 285 were also mentioned along with 
it. In addition to subject index, an author in- 
dex will also be useful. 

As a reference book like this is to be compre- 
hensive, it is suggested that the next edition 
may include the following : — 

(1) Discharge over oblique weirs across 
rivers (anicuts in India) ; 

, (2) Discharge through Siphon Spillways 

(Saddle and Volute types) which are 
becoming increasingly used in India ; 
and X 

(3) Automatic modules in irrigation distribu- 
, :jtion sJ-stejpis for giving constant dis- 
' ‘charge' in spHe of a limited range ‘of 


variation in the head up-stream of the 
modules. 

As the author admits in the Prcdaec' tluit 
there is bound to be a large divergence of opi- 
nion regarding' tlie various appliances and inc'- 
thods of mc'asurement, it is not pi-o|>os(‘d to 
give any opinion on this aspect. 'Fhere is, iiow- 
ever one point that I feel ought to bt‘ incmtioiK'd 
in view of its growing' importance' n'g.'jrciing 
the interpretation of results of model tests. On 
page 280, section 226 (iv), referring to I'ound- 
crested weirs, it is mentioned that “coini)ara- 
tive experiments have suggested tliat modt'Is 
of Ogee weirs have cooflicients greater than 
those of the prototypes”. The expt'rimt'nts in 
Poona (Indian Waterways Experiment Station) 
have indicated that the coenicients of .s(‘ale 
models arc actually smaller and a nudliod is 
almost evolved to assess the eoenicient of the 
prototype by extrapolation from tlu' rc'suits of 
experiments on di/Terent scale models. As 
against this the experiments in Madi'as (Irriga- 
tion Research Station) and in our (ywn labora- 
tories (Hyderabad Engineering Researcli Labs.) 
seem to indicate that there is no large dilh'r- 
ence between coeHicionts of different sc^ale 
models. In view of its importance this matter 
may be dealt with more fully in thc‘ lu'xt (‘di- 
tion. 

The bibliograhy is very useful, t think that 
there arc quite a number of publications in 
India, specially of the Central Board of Irriga- 
tion, which may be usefully includ('d in tlu' 
bibliography. 

In the introductory para (1) in defining the 
scope of the book, tlie moasiirem<*nt of vc'liH’ity 
IS omitted, which afiparcntly must he* a .slip. ‘ 

S. P. Ka.ju. 


John Couch Adams and the Discovery of Nep- 
tune. By Sir Harold Spencer Jom*s. ((Cam- 
bridge University Press.) Pp. 43. Jh'ict* 2/- 
net. 

The discovery of Neptune in IB46 is a story 
familiar to all students of astronomy and geiu*- 
ral science. The controversy rc^garding the 
priority of its discovery assumed almost ini('r- 
national importance involving Brilisli astro- 
.nomers on one side and the Enmch on the 
other. Neptune was discovered indejx'udently 
by Adams in England and Le Verrier in France, 
in the sense that both accurately prc'diclrd ilie 
existence of the unknown planet and cak-ulat- 
ed its position, which later led to its identid- 
cation. The claim for priority on behalf of the 
British scientist is that in point of date of work- 
ing out the mathematics the crc'dit sliould go 
to Adams, while the French claim r<*ft*rs to 
the date of announcement. The arbitration of 
Sir Roger dcCoverly is most apt^ here, namely, 
that ‘much might be said on both sides”. 

Following the story in detail, howc*ver, does 
not bring a feeling of relief to any research 
student working under the conditions that 
Adams did. The latter was a victim of British 
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rt‘d~tapi% canvt'nlions and lormalitics. It won’t 
dt) if you have made a j^reat discovery ; you 
must also have a patron who would do the 
propaA^anda Tor you. Adams's important dis- 
cen'ory did not ,eei timely reco.einition, because, 
in the chain of circumstances operating against 
iiim, an attendant in the Royal Astronomer’s 
liouschold did not convey the proper message. 
Adams had t(^ go away Irom the “Royal” door 
b('causci the Astronomer Royal was either ab- 
sent or at dinner. The Astronomer would not 
take Adams’s paper seriously because he had . 
r<.‘c> ived no reply to Ids letter containing some 
test (|ut\stions. Poor Adams did not of course 
know that his late was hanging on that reply. 
1'he Asti'onomer Royal began to take an inter- 
(\st in tli(' subject only when he saw Le 
'V'caaie’s arliclc in the Coniptcs Rendus. Then 
the ]:>(‘nduliim of “cussedness” swung from the 
Astronomer Royal to Challis, Adams’s own 
Ih'oft'ssor, who was entrusted with, the very 
inu)ort.ant work of exploring the sky for the 
unknown planet. The Professor took his work 
too leisurely for tlie world to wait for his con- 
venience and narrowly missed the discovery 
more than once until the Berlin Observatory 
atnu)unccHi tl\e important result far ahead of 
Cdunbridgt'. One cannot help feeling that 
Adams’s own Professor let him down. That, 
however, is for ihc reader to Judge. 

We havt‘ in this }ximphl.et, presumably pre- 
part'd as a ('eid' iiary souvenir, a recapitulation 
and an autlumlie account of the circumstances 
h'ading to the di.scovery of Neptune and the 
sul)st‘(iuent eoniroversy regarding the priority 
of diseovtnw, illustrated with reproductions in 
facsimile of Adams’s memoranda and a portrait, 
d'his at'count should servo as a constant re- 
mindtM* l)oth to the research worker and his 
proh'ssor as to tlu^ir respective responsibilities. 

M. R. N. 


cannot devote the necessary time to study more 
advanced literature. 

S. V. Chandrasekhar Aiya. 


Science in Industry. By A. M. Low. (Oxford 

University Press), 1947. Pp. 173. Price 

Rs. 2. 

This book is the revised edition of the popu- 
lar volume first published in 1939. The book 
gives a concise and lucid account of the 
peaceful applications of science. Beginning with 
the definition and correct exposition of Mass 
Production in modern industry the author de- 
scribes the part science plays in the production 
of ^ the most common and indispensable neces- 
sities of civilised life like food, transport, sani- 
tation, entertainment and health. He has 
rightly exposed the fallacy commonly enter- 
tained against mass production ; and the whole 
book is a powerful argument against the in- 
crimination of science as the cause of war. 
In the author’s own words, “the book shows 
how science enters into every phase of industry 
and how, whether we like it or not, we are 
dependent upon science during every minute 
of every day. To talk of ‘abolishing’ science or 
even controlling it is ridiculous. You cannot 
control or abolish a method of thought. What 
we can and must do is to control the manner 
in which scientific discoveries are used.” 

The value of the book for the general reader, 
the reviewer feels, would have been enhanced 
if the place of scientific research and unceasing 
investigation in modern industry had been 
illustrated in suitable places. It would keep 
the common citizen alive to the necessity of 
research in this age of democracy. The book 
is strongly recommended for students and the 
general public. 

K. S. R. 


Atomic Energy in Cosmic and Human Life. 

By (1. Clahiow. (Cambridge University - 

Pn‘ss.) Pp. xii 1 I (51. Price Ish. 6d. 

'^I'his book is divided into three paits. In 
tlie first i)art, the author starts from the gene- 
ral id(‘as of atoms, molecules, etc., and deve- 
lops the present-day views on the structure of 
atomic nuclei and atomic disintegration. The 
possibili tic's ol tlu^ i*cdc’asc of energy in 
clear processc's and tlie conditions that must 
b(^ fullilled arc most clearly brought out This 
is followed by the sc'Cond part in which the 
way in wliich stars use atomic energy is 
very (dearly explaincjd. In the last part, the 
possibilities' of man using atomic energy are 

The printing and g(d>up of the book i^s 
lent and it is profusely illustrated with photo- 
graphs figures and sketches. The book is 
entirely dascadplive in nature, and the attempts 
to explain mathematical ideas in a ^ ^ 

seriptive manner are admirably successful. 
Prof. Gamow has already made a _ name for 
himself in this direction, and the reviewer need 
not coiTirncnt on this any fuithci.’ . 

This is certainly one of the finest 
the subject available in the "market Students 
nf chemistry need to know a good bit of nu 
clear phenomena, and this book. is.a.Keal 
to them - The book can also be recommended 
as a text-book to B.Sc. physics stuaents who 


Science Progress, Vol. 135, No. 138, April 1947. 

(Edward Arnold & Co., London), 7/6d net. 

The current issue of this periodical contains 
original articles of interest in Geology, Stellar 
Physics, Pharmacology and Modern Algebra. 
Reviews and resume of certain recent advances 
in general Physics and Biochemistry as well 
as in Botany, Plant Physiology and Entc^mology 
are included. Essay Reviews on Binocular 
Matching and A New Organic Chemical Nota- 
tion, and reviews of recent science publications 
are, as usual, interesting features of the Jour- 
nal. 


PUBLICATIONS RECEIVED 


Scientific Institutions, Societies and Research 
Workers in the Netherlands Indies. (Copies 
can be had free of cost from the Editor, 
Chronica Botanica, P.O. Box 151, Waltham 


54, Mass., U.S.A.) tt i t i 

tel Abstracts, New Series, Vol. I, No. l, 
January 1947. (Compiled by the InteUigence 
Section, Fuel Research Station, E. Greenwich, 

b°eries’ i^'product Industries ; Dermesteg 
vulpinus F., an Insect Pest on Dried Ftsh ; 
Decomposition and Putrefaction of 
Lectures delivered by Dr. S. T. Moses, Direc- 

iicnee! '“By Vannevar 

Bush,' Director, O.S.R.D., Washington. 
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SCIENCE NOTES AND NEWS 


TECHNOLOGICAL STUDIES 

The Government of India have set up an 
All-India Council for Technical Education to 
promote and co-ordinate technique. In order 
to attain a uniformly high standard of educa- 
tion and examination throughout the country 
the All-India Council has established six All- 
India Boards of Technical Studies m the fol- 
lowing main branches of engineering and tech- 
nology ; Engineering and Metallurgy ; Archi- 
tecture and Regional Planning ; Chemical 
Engineering and Chemical Technology ; Textile 
Technology ; Applied Art ; , Commerce and 
Business Administration. 

COUNCIL OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 
The Government of India have decided to 
continue the existing ' constitutiton for the 
Council of Scientific and Industrial Research 
in view of the unanimous opinion of the mem- 
bers representing industry and science on that 
body. I’hey have also decided to abolish from 
April 1, 1947, the Industrial Research Utilisa^ 
tion Coipmittee which was an advisory body 
to assist the Council. 

INDIAN INSTITUTE OF SCIENCE 
Sir Ardeshir Dalai has been unanimously 
elected President of the Court of the Indian 
Institute of Science for 1947-48 in place of 
Sir M. Visvesvaraya who resigned from the 
presidentship of the Court owing to reasons of 
health. 

REPORT OF PANEL ON COIR INDUSTRY 
A drive for the improvement and expansion 
of coconut cultivation and for stepping up the 
production of coir in India is urged by the 
Panel appointed by the Central Government in 
respect of coir, rope, cordage and other fibre 
industries. 

A target production of 229,125 tons of coir is 
specified by the Panel who suggest improved 
and mechanical methods in the retting of husks, 
proper grading of fibre and better communica- 
tions in the coconut-producing areas. Coir 
can be easily impregnated with bituminatious 
and resinous materials, which provides a unique 
opportunity for exploiting- its uses in many 
directions. The Panel emphasise that India 
should make fuller use of the raw material by 
retting all available husks and by establishing 
roperies in Travancore, Cochin, Malabar and 
Bombay so as to absorb more coir. The need 
for the establishment of Coir Textile Institute, 
preferably a co-operative organization of all 
producers in close association with Government, 
is also stressed. 

^ The Panel recommend steps for growing sisal 
in India and duty-free import of manila and 
sisal fibres, a tariff on imported rope, financial 
assistance to the industry for research purposes 
and a reduction in the tariffs imposed by coxm- 
tries importing coir mats and matting. 


PRODUCTION OF MANGANESE IN INDIA 

A new process which will enable India to 
extract manganese directly out of her own 
stocks of manganese ore, of which .she is the 
second biggest producer in the world, is d^*- 
scribed in the March issue of the Jojirnal of 
Scientific and hidustrial RescarcJi. The process 
which is worked out in the laboratories of the 
Indian Standard Metal Company, Ltd., Bombay, 
enables the extraction of the metal from ort\s 
and also electrolysis of Aqueous solutions to 
produce pure manganese. 

VITAMINS FROM INDIGENOUS SOURCES 

The Committee of the Technical Panel of the 
Food Department of the Government of India 
for the planning of vitamin production, lias 
recently examined the question of the j)repa ra- 
tion of concentrates of vitamin A from, sliark 
liver oil, carotene from carrots, grasses and 
green leaves and vitamin C from cottimon 
Indian fruits like amla and guava. It has 
suggested that vitamin C from .siicli cheap 
sources as amla might be produced in the form 
of syrup taking care to pre.servG the vitamin 
content, and recommended that a certain pro- 
portion of edible oils and fat*, provided they 
are not used for frying, could be fortified with 
carotene. These fortified oils *could with ad- 
vantage be given to the “Vulnerable sections’* 
of the population. 

CERAMIC INDUSTRY IN HYDERABAD 

The Nizam’s Government have sanctioned a 
scheme designed to develop ceramic industry at 
a cost of Rs. 12 lakhs during the first 'five 
years. A ceramic .factory for the manufa(‘lure of 
crockery, insulators, sanitary wares, firebricks, 
fireclay, etc., will be cstablLshed. The daily 
output is expected to be five tons of mixe/l 
crockery goods and insulators and 20 tons ol 
firebrick and fireclay. The requisite materials 
are available in abundance in the State. 

LINSEED OIL IN AUSTRALIA 

A special variety of linseed oil, known as 
“Walsh” is to be produced in Australiei. Con- 
tracts with flax-growers in several of the Stales 
for the supply of the necessary seed have been 
arranged by a leading oil marketing company. 
“Walsh” is resistant to rust, and there is an 
extensive world-wide market for the product. 
It is expected that in a few years Australia 
will be self-supporting in regard to linseed, 
imported from India at present. 

DEVELOPMENT OF AMAZON TRACTS 

Under ’the auspices of UNESCO a team of 
scientists, headed by Dr. E. J. M. Corner, arc 
in Rio de Janeiro making preliminary studies 
for the establishment of an International Insti- 
tute of the Hylean (Greek, for forestry) Ama- 
zon, probably at Para, Brazil. 

Staffed by experts in all branches of science, 
the UNESCO Institute will study botanical, zoo- 
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logical, chemical, geological, meteorological, 
anthropological and medical facets of the area, 
as well as its potential habitability in terms of 
non~indigenous peoples. 

Special attention will also be given by the 
scientists to medicinal products and other raw 
materials whose extraction may now be feasi- 
ble with the use of modern equipment and 
metiiods. Explorers have pointed out that tribes 
in certain regions of the Amazon live totally 
free of cancer, raising the possibility that some 
clement in their diet will provide a cure for 
the dread disease. The Amazon is also the 
largest forest region in the world, and its rub- 
ber resources are believed to be almost limit- 
less. 

MANGO-SEED KERNELS AS CATTLE FEED 

Animal Nutrition workers at Izatnagar, India, 
1't‘port that mango-seed kernel forms a new 
soui'ce of valuable cattle feed, fairly rich in 


The agenda of the session includes several 
scientific reports of economic consequences of 
the second World War for India, conditions of 
Indians in South Africa and the Asian Rela- 
tions Conference in India which was held in 
March and April this year. 

RESOLUTION AT CHEMISTS’ CONGRESS 

The Congress of Pure and Applied Chemistry 
at London, approved by acclamation the resolu- 
tion sponsored by the Organic Chemist, Profes- 
sor G. Morales Macedo of Peru. 

The resolution said : “The eleventh Inter- 
national Congress of Pure and Applied Chemi- 
istry declare their wish that in future the 
science (chemistry) must be applied only to 
establish good relations and fraternity among 
different countries of the world.” 

B.H.U. COLLEGE OF TECHNOLOGY 

Dr. Sadgopal has been appointed Professor of 
Oil and Soap Technology in the Department 


AN APPEAL 

EMERGENCY COMMITTEE OF ATOMIC SCIENTISTS 

(INCORPORATED) 

ROOM 28. 90 NASSAU STREET, PRINCETON, NEW J ERSEY 
April 30 , 1947 
TRUSTEES : 

Albert Einstein (Chairman). 

Harold C. Urey ( Vice-Chairman) . 

Hans A, Bethe. Linus Pauling. 

T. R. Hogness. Leo Szilard. 

Philip M. Morse. V. F. Weisskopf. 

Dear Friend, 

Tlirougli the release of atomic energy, our generation has brought into the 
world tlie most revolutionary force since prehistoric man’s discovery, of fire. This 
basic })ower of the universe cannot be fitted into the outmoded concept of narrow 
nationalisms. For iliere is no secret and there is no defence ; there is no possi- 
bility of control exceyh when the aroused understanding and insistence of the 

oeonles of the* world. 4. 

We si'icMitists recognize our inescapable responsibility to carry to our leiiow- 
ciliwiis an unrkTHtandin.i' of the simple facts of atomic energy and their imphca- 
lions for society. Tn this lie our only security and our only hope. We believe 
that an infomed citizenry will act for life and not for death. in 

Wc m‘C(l $1,000, 000 for this great educational task. Sustained by faith in 

man’s ability to control his destiny through the exercise of reason, we ^^ve pledged 
nil out' strength and our knowledge to this work. I do not hesitate to call upon 

vou to,lu‘lp. Faithfully yours, 

A. Einstein. 

I W(> arc co-nfulcni our readers will extend their hearty and generous support to 
Prof. Albert Einstein s Appeal . — Editor.] 


protein and carbohydrates. The 

par, d by .shelling the seed, slightly crushing the 

kernel and incorporating it up to thiee seers 

in 111,'' ration. Tlie animals, alter t^infe to 

feed, gain weight and develop a healthy ap 

pearance. 

SOVIET SCIENTISTS TO REPORT ON INDIA 
“A qtiidv of India” is the subject of a 
joini sessiefn of the History Philosophy 

Economics and Law, Literature and La^uage 
Departments of the Soviet 

Scienccs which has opened in Moscow to dis 
cL investigations of Soviet scienUsts in 
India’s History, Literature and Economics. 


of Industrial Chemistry at the College of Tech- 
nology, Benares Hindu University. 

AWARD OF Ph.D. DEGREES 

The following research scholars have been 
awarded the degree of the Doctor of PhUos- 

Mr O. Ramachandraiah (Andhra) 
(2) Mr. M. S. Muthanna (Madras); (3) Miss G- 
Sharada Bai (Bombay). 

ERRATUM 

Vol 16, No. 6, June 1947, page 167; Article 
on “Technical Education in India”: In the foot- 
note read “Address by Mr N R, Sarkar” 
“Address by Sir N. N. Sarkar”. 
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INDIAN INDEPENDENCE DAY 

^T^HE fifteenth of august is of ixiomentous bo a day of new hopes and of dedication to 
importance in the national struggle for new efforts. 

Independence of India. In the history With a National Government installed in 
of the world the day is of unique signifiL- Delhi, Science enters on a new phase 
cance. For, unlike America and Ireland of development. As Pandit Nehru has 
which achieved their independence through rightly said, science alone can solve the 
war and bloodshed, 'India has won her problems of hunger and poverty^ of 
freedom through peaceful and yet more insanitation and illiteracy, of superstition 
compelling self-travail. All thanks to and deadening custom, of a rich country 


Mahatma Gandhi and the Spirit of the East, allowing its people to starve. If we are to 
a new weapon worthy of civilised humanity come up on a level with sister states in 
has been forged for resolving conflicts be- the world, speedy progress is to be achieved 
tween great nations. From this day onwards both in basic and applied sciences. We 
India attains her due status in the Councils assure our National Leaders that the enthu- 
of the world. We have reason to hope siastic co-operation of scientists is at the 
that her persuasive voice of Justice will service of the Nation in building up an 
quench for all time the threat of India worthy of the long-cherished dreams 

among men. of her children. With the advent of free- 

For India herself, the fifteenth of August dom so much that seemed impossible only 
will always remain a day of prayer, and a year ago is now easy of achievement that 
grateful remembrance of all the martyrs we might not be considered too optimistic 
who struggled and laid down their lives for if we prophesy that the era has begun for 
'the righteous cause of liberation of India India of peace and prosperity through- 
and all oppressed humanity. This will ever scientific progress. 
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TRAINING OF POWER 

TNDIA IS Independent, In the wake of her 
independence will follow her industrial 
development and expansion. For the indus- 
trial expansion . of ... India Jhe Electric Power 
Development must receive its due import- 
ance. This importance has been acknowledg- 
ed by the Government of India. In India's 
power development the training of Engineer- 
ing personnel is undoubtedly one of the most 
•important things that the country has to 
concern itself with. Hand in hand with the 
electric power development programme, 
provision must also be made for the train- 
ing of the Power Engineers, for without 
trained personnel the great ' plans now 
under contemplation cannot mature. We 
are planning to increase the electrical gene- 
rating capacity of India. It is planned to 
increase this by approximately four million 
kilowatts in the next five or six years. Only 
this small increase will involve more than 
trebling the number of her Electrical 
Engineers. . With the enormous potentialities 
of development in this field existing in this 
country, an ever-increasing number of en- 
gineers will be essential, With the electrifi- 
cation, as existing industries grow, and new 
industries are established, bigger demands 
for the engineering personnel will arise. 
Urgent and immediate attention, therefore, 
is to be given to the training of Power 
Engineers, for our .power, developments, 
without whom our plans will not be pos- 
sible. 

The position of India in this connection 
is the same as what existed in Russia and 
Japan., when they embarked on their elec- 
trical power development. Their first efforts 
were to train a large body of technical per- 
sonnel. Now that we are moving to take 
measures in the development of our power 
resources, our first consideration should be 
directed towards the creation of technical 
personnel with specialised knowledge in 
this field. India must depend on her own 
nationals for specialists. Foreign help, 
wiiich we might and would need at this 
‘stage, should only be the initial makeshift. 
To import foreign help would also be a 
costly affair as whatever can be obtained 
from other countries would only be .by 
attractive remuneration, and/or by foreign 
interests. A niimber of foreign experts have 
been ' invited. In the initial stages, we 
, mightihavei ^Qj inyiite 

‘ber. ;A number of our young Engineers 


ENGINEERS IN INDIA 

are also . sent abroad for training. These 
young men, when they return, would form 
a nucleus of technical personnel, but a very 
small one. Again,, the facilities for training 
accorded to our young engineers, whom we 
have sent abroad, are not what they should 
be: Numerous and repeated complaints are 
received from them. It has to be acknow- 
ledged that co-operation at this stage of the 
industrially advanced countries for the 
training of our students has to be sought. 
It is hoped that friendly gesture will arise. 
This, however, is not the aim. We must 
arrange to train our personnel ourselves ; 
for a number of years engineering person- 
nel will be required in large numbers in 
India. For the electrical development of 
India there is an immediate need of pro- 
perly trained engineers witli training in 
Power Engineering at a higher level than 
is now. given in our Engineering and Tech- 
nical Colleges. With the rapid increase in 
the electrical generating capacity in the 
country, unless proper trained engineers are 
soon available, it might easily create a main 
bottle-neck. 

To this purpose, the authorities of the 
Indian Institute of Science prepared and 
sponsored a* scheme for training of Power 
Engineers. This received the blessings of 
the Government of India. Thus came into 
being the Power Engineering Department 
at the Indian Institute of Science. This de- 
partment will form a training centre for 
Power Engineers. In this department will 
be admitted engineering graduates from 
the Indian Universities. Thc^ course would 
be a post-graduate one of two years dura- 
tion. The object of the course is to pipvidc 
instructions in Power Engineering (Hydro 
and Thermal) so that the product of this 
course, after this training, immediately pre- 
sents material for superior positions and 
fill them and discharge them with confi- 
dence. The graduates in Engineering in 
India when they emerge from their college 
courses do. not possess sufficient knowledge 
and experience of power engineering, either 
in planning or operation. Adequate facili- 
ties do not exist in this country. The 
training proposed for the Power Engineers 
is to provide a training ground in India, 
which other countries like the U.K. 
and the . U.S.A. have. The post-graduate 

fore, created for imparting specialised 
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training in power engineering to selected 
civil, electrical and mechanical engineering 
graduates, for producing adequately quali- 
fied engineers for power development, for 
electric supply industry, and also for large 
industrial undertakings having their own 
generation plant and/or electrical equip-!/ 
ment. jK 

The course will be divided into 3 sections ' 
of Power Engineering, Civil, Electrical and 
Mechanical. Civil engineering graduates will 
specialise in civil work of Hydro-Electric in- 
stallations, Mechanical engineering grduates 
in Thermal Power Stations, Boiler House and 
Boiler House Economics, Fuel Research, and 
the Electrical engineering graduates in Elec- 
tric power generation, transmission and 
distribution of power and its utilization. The 
theoretical training imparted to the young 
graduates will be of an advanced nature 
and so arranged as not to overlap or be 
of the same order or standard as the theo- 
retical training which they have had in 
their Engineering Colleges, The students 
specialising in one of the above three bran- 
ches will receive ancillary training in the 
relevant portions of certain subjects com- 
mon to all the three branches which are 
considered essential for the proper all- 
round training of Power Engineers. Besides 
this, the training will also include prepara- 
tion of co-ordinated designs and drawings 
and typical co-ordinated power projects. 

The course will be divided into two periods 
of one year each. One year for the theo- 
retical training on the above lines and one 
year in practical experience in their special- 
ised subjects. Apart from an intensive 
course of training in the well-equipped 
laboratories and other plants of the Power 
Engineering Department (which will coin- 
cide with the theoretical training period), 
in the second year, outside practical training 
facilities will be arranged for the students 
with large private electricity supply under- 
takings, provincial authorities, and in other 
Government planned projects under con- 
struction. For professional engineers no 
such national training scheme exists. Nor 
is it realised generally that the degree 
of responsibility hitherto shown by the em- 
ployer towards an apprentice trainee is 
almost nil. A number of cases exist where 
apprenticeship is exploited as a means of 
cheap labour confined in narrow limits and 
limited sections of the engineering works 
where they iare sent. It is here that assist- 


ance will be sought from the Government 
to ensure and^ take such steps that, in the 
practical training and experience of these 
students, necessary facilities and latitude on 
a wider margin than hitherto acknowledged 
will be given. 

Consid^able thought and importance has 
een given to laboratories, their equipment, 
and other plant. These consist of a well- 
equipped Thermal Power Station, Electrical 
Laboratory, Hydraulics and Hydro-dyna- 
mics Laboratory, Materials Testing Labora- 
tory, Electrical and Mechanical Workshops, 
and a High Voltage Engineering and Re- 
search Laboratory. The Thermal Power 
Station will form the centre for providing 
the practical training. It will be equipped 
on modern lines and with reasonably ade- 
quate plant. The equipment in Hydraulics 
and Hydro-dynamics Laboratory will also 
provide means for special tests and research 
work on different problems. Materials 
Testing and Electrical and Mechanical Work- 
shops will serve their own useful purposes. 
In the Electrical Laboratories is included an 
A.C. Network Calculator. This Calculator 
will be made available to other large elec- 
tricity undertakings and Central Technical 
and Provincial Power Boards to solve their 
problems. This equipment will solve prob- 
lems such as finding out fault currents at 
any point in a complicated and inter- 
connected power system, best position for 
any new generating station and its installa- 
tion, interference with communication lines, 
etc. The High Voltage Engineering and 
Research Laboratory forms a section of the 
Power Engineering Department. The equip- 
ment in this laboratory will be capable of 
producing a three million volt surge, one 
hundred thousand amperes current surges, 
and a million volt A.C. power testing. 

The High Voltage Laboratory will serve 
needs for research, in special power prob- 
lems, experimental work for transmission 
lines, and closely associate itself and render 
assistance to such allied subjects and in- 
dustries. Arranged and co-ordinated ‘ with 
the power plant and the high voltage labo- 
ratory, there will be erected a length of 
overhead E.H.T. transmission line. Apart 
from the routine testing and operational 
work on this line, it would be used for ex- 
perimental and research work for any spe- 
cial problems of the transmission line 
designers and engineers ’ in India. iTn.-the 
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Power Engineering Department importance 
will be attached to research work. There 
is very small amount of engineering research 
being conducted in the Universities and 
Technical Colleges in India. Research would 
be made a prominent feature, and it should 
help the student to appreciate- th,e attitude 
and technique of science in seeking to en- 
large the realm of scientific knowledge and 
this attitude he must have if he is to be 
a creative Engineer. 

The intentions also are to arrange and 
invite specialists and acknowledged experts 
in various branches of electrical engineering 
in particular reference to power generation 
and development, to give a course of lec- 
tures in their specialised spheres and prob- 
lems. It is here that another course could 
profitably be arranged. A course of short 
duration for Professional Engineers which 
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would serve 'as a Refresher Course, would 
be provided. The experts, who would bo 
invited, will not be restricted only to this 
country but from other countries of the 
world — U.K., U.S.A., Russia and others. 

These experts would discourse on special 
problems which confronted them, the 
methods they adopted to get over their diffi- 
culties, and discuss >)(rith our engineers prob- 
lems that might be confronting us and sug- 
gest from the light of their experiences 
possible remedies and solutions. With 'the 
birth of this new training scheme at the 
Indian Institute of Science, let us hope, 
would be born similar and many other 
scientific and technical training and re- 
search centres, and India would pi'oducc 
within herself her own Scientific and Tech- 
nical Persbnnel, second to none. 

M. S. Thacker. 


-INDUSTRIALISATION OP THE INDIAN CONTINENT^' 

SANKALCHAND G. SHAH 


^HE geographic distribution of India’s 
^ natural resources makes it clear that 
industrial and economic planning of the 
country should be a subject of the Federal 
Centre. In order to achieve a progressive 
Economy a Central Planning Commission 
should be appointed immediately, as the 
A.-I.MiO. has already recommended, to 
evolve a 'single cohesive plan for the whole 
country by integrating all regional plans in 
close association with all Provincial Gov- 
ernments, .States, and industrial organiza- 
tions\ 

The United Nations’ Far Eastern Group, 
in a report issued by them, lists the follow^ 
ing as the main obstacles which retard, eco- 
nomic reconstruction in the Far East— poli- 
tical and social unsettlement ; training and 
education of personnel ; provision of capi- 
tal ; foreign exchange resources ; equip- 
ment and materials ; monetary disorders 
and inflation ; basic consumer goods and 
services ; and application of technology and 
research. I may say that these obstacles 
exist in this country also. 

The industrial activity of India has in- 
dreaseej only by about 15 per cent, during 
the last ten to twelve years. Russia by a 
determined planning of industries has in- 

* Text of th^ Address by Mr. Sankalcliand^^. Stiah 
to the All-India Manufacturers'* brganiSffori'/iZOtE'ffbly 
1947 at Bombay. 


creased its per capita income by 3^2 times 
in ten years as a result of investing 4,700 
crores. of rupees in industries and 1,860 
crores in transportation from the savings of 
the people. The Bombay Plan suggested 
that in fifteen years we could increase our 
national income by three times and double 
our per capita income by investing 3,475 
crores in industries and 1,300 crores in 
transportation. 

Five-Year Planning Advocated by 
Sir M. Visvesvaraya 

Sir M. Visvesvaraya pleaded at the last 
Annual Conference that an annual invest- 
ment of Rs. 300 to Rs. 500 crores should be 
sunk into new industrial enterprises in the 
next five years if the Industrial develop- 
ment of this country is to be a fait accompli 
This advice of our veteran President— 
himself one of the greatest industrialists of 
India ^must be acted upon in time, as by 
further indecision and theorising, valuable 
time will be lost, losing a start, that would 
enable Indian industries to brace , themselves 
to meet foreign competition. Enough of 
"Paper Planning” : we want concrete 
action. 

Foreign Capital and Joint Ventures 
I have stressed already the urgent need 
;fpir t^^ rapid, ipdqstrialization and also the 
early necessity for planning the Same. The 
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question now naturally arises, “Is sufficient 
capital available in the country to meet the 
needs of our industrial development ?” 
I submit this is a matter of utmost import- 
ance to the country as a whole ' and should 
be tackled forthwith, 

I believe there is not sufficient capi- 
tal in the country for any large-scale 
promotion of heavy and key industries. 
There is a fairly large amount of hoarded 
wealth in the country. I am of the opinion 
that for some years to come at least the 
general public will hesitate to 'invest their 
capital readily in new ventures as we lack 
technical experience and the “know-how” 
of production at present. Confidence could 
be created in the public if foreign technical 
co-operation can be secured. It is, there- 
fore, essential to invite both foreign capital 
and technical co-operation for starting 
heavy and key industries in India at least 
during the next few years. While it may 
be preferable to obtain foreign capital 
mainly in the form of loan, I am of the 
opinion that it will be more advantageous 
to start joint ventures with th^ co-opera- 
tion of foreign industrialists. This question 
of Joint Ventures was personally discussed 
by me with many foreign industrial and 
business leaders while I was abroad recently 
as a member of the A.-I.M.O. Delegation. 
Most of them agreed that in all such joint 
enterprises the controlling interest should 
be predominantly Indian and that manage- 
ment also should be entirely in Indian 
hands. The share capital to be supplied by 
Indian industrialists and the foreigners may 
be, say in the ratio of 60 :40 or thereabouts. 
The foreigner would subscribe his share of 
capital in the form of capital goods, machi- 
nery, services and supply of technical in- 
formation. The Indian industrialist would 
subscribe his share in the form of buildings, 
labour, management, working capital, etc. 

State and Private EnterpIrise 
There is, however, one obstacle in this 
ednnection. There is a growing suspicion 
in the mind of many foreign industrialists 
and technicians that the National Govern- 
ment of India may nationalise large-scale 
industries in the course of the next few 
years. This suspicion may be baseless, but 
it is there, and early steps should be taken- 
by the Government to remove it. I do not 
propose to go into detail on this question 
of relation between State and private enter- 
prise as H- w^^ ftiny discussed our last 
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Annual Conference at Delhi. I welcome in 
this connection the Hon’ble Pandit Jawahar- 
lal Nehru’s statement: “In the present stage 
there will have to be inevitably a great deal 
of private enterprise. I do not want to 
interfere with them. But if you are going 
to plan, even these private enterprises must 
function within that plan.” 

German Experts 

I now turn to the very important subject 
of securing first-rate experts for starting 
and running our industries. As a result of 
my personal investigations while abroad, I 
am of the opinion that it would be highly 
advantageous for us to have experts from 
Germany. Experts from other countries 
such as the U.K., U.S.A., or Continental 
Countries are not generally available due to 
the demand in their own countries for post- 
war reconstruction, or even if available, can 
be secured only on very high salaries. 
Further- many of them will not like to stay 
in India for any length of time and will 
at least like to return to their country at 
intervals, and this will naturally prove 
very costly. In the case of German experts 
they are willing to leave their country and 
settle in India, as the future of Germany is 
more or less sealed at least for the coming 
twenty to thirty years, and as they are not 
hopeful of their future in their own country. 
'I, therefore, urge that it be taken up with 
the Government of India immediately, and 
that they be mived to secure for industrial- 
ists the services of the best available tech- 
nical experts from Germany, 

Capital Equipment 

I would also like to refer in this connec- 
‘ tion to the question of obtaining capital 
equipment for our industries. We have 
pressed the Government of India on so 
many occasions that there should be the 
fewest possible restrictions on the im- 
port of capital goods from abroad. Partly 
as a result of this agitation, I am glad to 
observe that the Gqvernment of India have 
revised their import policy. In their Press 
Note, dated 16th May 1947, they have an- 
nounced that licences for importing a number 
of types of machinery and certain essential 
raw materials will be granted freely. While 
I welcome this, I regret to note that automa- 
tic revalidation of licences, which expired on 
the 30th June 1947, has not been permitted 
in the case of capital goods, though the same 
has been done in the case of a number of 
mther articles j . I find no v^lid reason for this 
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discrimination and, therefore, urge upon the 
Government of India to remove it forth- 
with. As regards obtaining capital goods, I 
would like to make a suggestion. Till now 
the country kas been looking forward to the 
U.K. and the U.S.A. mainly for obtaining 
its requirements of capital goods. There 
are good prospects for obtaining the same ' 
from Continental countries such as Sweden, 
Switzerland, France, Belgium, Czechoslova- 
kia and others, and I would like to urge that 
they be explored and availed of immediate- 
ly. Furthermore every effort should be 
made for obtaining India’s share of repara- 
tions from Japan mainly in the form of 
capital goods. Before I conclude this sub- 
ject of capital goods, I would like to stress 
that special attention should be paid to the 
local manufacture of machinery with the aid 
of foreign experts where necessary. In the 
beginning the quality of such machinery 
may not be high or quite up to the standard, 
but with the passage of time and with Gov- 
ernment’s support and encouragement it is 
bound to improve. 

Taxation 

I now pass on to the subject of Taxation. 
At present the Indian industries are subject 
to an intolerable burden of taxes. If this 
continues, I do not know from where will 
Companies and individuals get money to 
build, - equip or expand their activities. I, 
therefore, submit that the ^present severe 
rates of taxation should be revised and 
reduced, and part of the money now flowing 
to the Government Treasuries from indus- 
tries should be diverted to its most fruitful 
and productive channel, viz., the develop- 
ment and maintenance of industrial enter- 
prises. This step is necessary if Indian in- 
dustries are to carry on successfully in the 
future when more competitive conditions 
will prevail and also to undertake the ex- 
pansion which is contemplated under vari- 
ous post-war industrial expansion schemes. 

I would like to make a suggestion in this 
connection. During the course of discus- 
sions in • the Central Legislative Assembly, 
the Hon’ble the 5'inance Member assured 
that a Committee of Experts would be set 
up to examine the provisions of the Income 
Tax and (Amendment) Act, 1947, 

and to make recommendations to Govern- 
ment to remove the difficulties in the Act 
and to suggest how Government could make 
it more effective and easy to administer. 
This Committee has not so far been set up 
by the Government, and I urge that it be 
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done without any further delay and that 
representatives of Industrial Organizations 
like ours should be included in the same. 

Research 

Another important problem facing the 
Indian industries is that of provision for 
industrial research. Under the urgent and 
pressing needs of War, new types of ma- 
chines and materials which were not dreamt 
of formerly have been discovered. Progress 
in industrial research is vital to India. Our 
country has vast and varied resources of 
wealth, but they will be useful only if they 
are made to serve industrial needs. I am 
glad to note that our National Government 
is alive to this desideratum. Provision has 
already been made for starting a number of 
research laboratories in the various parts 
of the country, and I am confident that we 
may expect further progress in this line in 
future. 

Import-Export Controls 
I have often criticised in the past our 
Government’s import-export control policy 
which hampered the growth of indigenous 
industries. I have also urged that the best 
possible use of India’s foreign exchange 
resources should be made by restricting the 
import of some consumer and non-essential 
goods. In the Press Note on Import Trade 
Control issued by the Government on the 
16th May 1947, I notice with satisfaction that 
there has now been a marked change in 
Government’s policy. It has been an- 
nounced that no licences would be granted 
for about 350 items. Another welcome 
announcement already referred to is that 
henceforth licences for import of capital 
goods, machinery, and certain essential raw 
materials will be granted freely, 

Labour-Management Relations 
Stepping up Production 
Industrial Production to-day is at a low 
ebb ; and with it an ugly mark has been left 
on industry, on its Labour and Manage- 
ment. On account of increase in prices and 
lack of sufficient food a demand of a revo- 
lutionary type from labour is taking place 
in the industrial organization of the country. 
Demand for higher wages and less number 
of working hours is the cry to-day. The 
management who have tried to meet their 
demands to a great extent have to view 
their new problems with grave concern. 
The future labour -management relations 
must be conceived from the background of 
world movements. The A.-I.M.O. ha-s ad^ 
vised the manufacturers time and again to 
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adopt, a more liberalised programme' and 
constructive action in the general interests 
of tile country, while balancing legitimate 
interests of the labour and management. In 
doing this we . should also consider the 
legitimate rights and privileges of the tech- 
nologist and the scientist and not ignore 
them. 

It is hif(h time that Government concen- 
trate on an all-out efTort to ‘ step up indus- 
trial and agricultural production. The 
Commodity Prices Board recently set up by 
the C^overnment of India to advise them 
regarding fixation and control of prices, in 
its rc^port to the Government, present a 
grim picture for the next few years. They 
see little prospect of increase of the agri- 
cultural output per acre for the next three 
years, India's dependence on foreign food- 
stuffs for some more years resulting in the 
diversion of purchases of capital equipment. 
This would result in hindering industrial 
production. It is desirable, therefox'e, that 
the Government maintain the price at a 
level, and there should be no further in- 
crease's except in special cases where they 
find it absolutely justifiable. 

Vxr.LAGE Industrialization 

Tlie A.-I.M.O. has put forth a well-con- 
ceivc'd and scientifically planned village 
industidalization scheme, so that India can 
have units of groups of villages with a 
prosperous economy. If the scheme is taken 


on hand and put into operation immediately 
by^ the Government or the people of the 
ruial areas or by public organizations, the 
villages will become self-sufficient in course 
O^ time with regard to food-stuffs and other 
commodities. 

Heavy Industries 

. Before concluding my remarks I may once 
again appeal to all progressive people of 
this country to co-operate in the programme 
of the A.-I.M.O. for the early establish- 
ment of at least a few Heavy industries in 
the country. The A.-I.M.O. has published a 
scheme for an all-round development of 
Heavy Industries in the country. The 
Government should assist in the establish- 
ment of heavy and key industries and pro- 
vide facilities for the entrepreneurs to go 
ahead with their plans. With the growth 
of large-scale and basic industries innume- 
rable secondary or medium and small-scale 
industries would automatically grow. 

Let me also take this opportunity to urge 
upon both the Government and the people 
to strive for a common basic educational 
system at the primary and secondary school- 
leaving stages,, with a view to creating a 
spirit of nationalism and nationhood from 
the early days of training so that the future 
citizens would think and act as one nation. 


JVoU.—The cost of printing, this article has been met 
from a generous grant-in-aid from the National Insti*- 
tute of Sciences of India. 


BRITISH FISHERY RESEARCH IN ARCTIC OCEAN 


Brili.sh Ministry of Agriculture and Fish- 
cries have decided to resume intensive 
r(*.s(‘areh in fisheries in the vast waters of the 
North Sea and the Arctic Ocean. 

'The Fishcric'.s Laboratory at Lowestoft, a 
port on the East Coast, will soon be given to 
operate with three research ships under the 
dirt'ciion of Michael Graham, one of the great- 
est authorities in deep-sea fish research. 

Two of the ships are used for exploring home 
waters, tracing the drift of plaice eggs from 
the spawning grounds to the areas where, the 
eggs develop into young hsh. In addition, the 
trawler undertakes the preparation of ‘ charts 
on which is marked the concentration of both 
zoo- and phyto-plankton, important with regard 
to herring fishing. . 

The collection of samples of fauna on the 
sea bed helps to discover what it is that fish 
live on and, for this purpose, the Sir Lancelot 
makes use of a “grab”. Study of the fauna 
supplies valuable knowledge as to the way in 
which fish feed. 

The second research ship will' be shortly put 
to sea in connection with the pelagic fishery, 
s wfr CR I . f q? I her;ripgs, . , pm, 

pilchards. , 

Entirely new ground will be broken when 


the research ship Ernest Holt, to be completed 
beforelong, starts off for the Arctic waters. 
Her fittings include a large laboratory, a testing 
fish room with a capacity of 40 tons, a sub- 
mersible electric plankton pump, sounding ap- 
paratus, as well as many scientific instruments, 
together with a new refrigerating plant. The 
ship’s hull will be. made specially resistant to 
pack ice. 

The waters in which the Ernest Holt wifi 
operate lie between Spitsbergen, the Boar 
Islands and the Barents Sea. The ship will be 
used to explore among other things, the mix- 
ing areas of cold and warm ocean currents, 
and also to discover how they affect the move- 
ments of fish. 

Scientists expect from these studies to disr 
cover why certain fish are met with in certain 
waters and not in others. The research work 
of the fishery naturalist ultimately aims at bal- 
ancing the fishable stock. A check has to be 
put on. the rate of fishing, and the research 
aims at fixing the maximum rate. Recom- 
mendations from the Lowestoft Fisheries Labo- 
ratory are reported to have already served as 
ifqr.^Jnkqrn^tiQn^l negoj:iatipns^. which^ 
. it is hoped, will lead to a more rational ex- 
ploitation of the sea as a ricb source of food, 
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THE VANASPATI PROBLEM 

y. SUBRAHMANYAN and S. S, DE 
(Department of Biochemistry, Indian Institute of Science, Bangalore) 


TOURING recent months, a great deal has been 
said and written on the subject of Vana- 
spati. Very little of fresh scientific evidence 
has been adduced, but the public mind is 
greatly agitated following the publication of 
varied statements and reports regarding the 
nutritive value of the product and its possible 
effects following continued usage as an article 
of food. The publications come in three cate- 
gories : — (i) expressions of opinion by differ-' 
ent consumers which, though not strictly 
scientific, are still entitled to respect because 
they are based on actual experience ; (ii) gene- 
ral statements reported to have been made by 
scientific workers and which have been cited 
for or against the industry; (Hi)- letters and 
summaries bearing on previous work on the 
subject and which are now appearing in scienti- 
fic journals. None of these has proved conclu- 
sive. The opinions of consumers are divided, 
the general trend being in favour of a cautious 
approach, ' pending definite and conclusive 
scientific evidence. The statements by scienti- 
fic workers and important. Government mem- 
bers are often misquoted with the result that 
in some cases the persons concerned have them- 
selves been obliged to issue subsequent cor- 
rections and contradictions. On the whole, 
the general trend of opinion is in favour of 
reserving judgment pending the collection of 
more evidence in regard to the various aspects 
of the subject. 

The Vanaspati industry in India is of com- 
paratively recent origin, having started from 
small beginning's in the early thirties. The 
^product soon gained in popularity as there was 
a demand for a cheap preparation with a 
similar appearance, taste and flavour which 
could wholly or partly replace ghee as a cook- 
ing medium. The turn-over increased from 
year to year and the manufacture now ranks 
as one of the major food industries in the 
country, The capital and the equipment al- 
ready engaged may be valued at twenty crores 
of rupees and the annual production at about 
thirty crores. The industry employs a few 
thousands of hands and has also stimulated a 
few subsidiary industries i. Apart from vana- 
spati for food, the industry has also pro- 
duced hardened oil for the soap industry, 
vegetable tallow and a variety of other pro- 
d¥p^ which are finding extensive application, 
Side -by side with these, . the industry also 
produced and is presumably, still producing, a 
specially hardened product which is in demand 
for adulterating ghee. Every vanaspati manu- 
facturer may not prqduce such a product, but 
there is no doubt that many still continue to 
do. so. It is this last product which led to the 
earlier prosperity of the industry and subse- 
quently led to a good deal of trouble, dis- 
appointment and even difiidence in the future 
of the industry. 

The industry is now awakening to the import- 

— The cost of printing this contribution has 
> been by a generous grant from the Rockefeller 

Foundation for the publication of resultis of scientific 
work ihade to us through the kindness of the ^fational 
Institute of Sciences, India* 


ance of producing a clean, wholesome product 
which can stand on its own merits. The Gov- 
ernment is also insistent on the marketing of 
a product which will conform to certain speci- 
fications. These will, to a large extent, exor- 
cise a check on the use of hardened oil for 
adulteration. In its own ultimate interests, the 
industry will also have to exercise strict disci- 
pline and discourage the use of vanaspati in 
any form of adulteration. 

State Decision to Expand the Industry _ 
Acting on the recommendation of a special 
Committee and also of the legislature, the Gov- 
ernment decided in 1945 to encourage the ex- 
pansion of the industry to roughly three times 
its present capacity. A target of 450,000 tons 
per annum was set up, and it was reckoned that 
the full expanded capacity will be reached by 
1950. The primary reason which led to this 
decision was the increasing shortage of ghee 
and its non-availability to the poorer sections 
of the people. Vanaspati was becoming popu- 
lar as the poor man's ghee, but there was not 
enough of that product, though the raw mate- 
rial (crude vegetable oil) was plentifully avail- 
able. The expansion of the industry was ac- 
cordingly planned, and the different provinces 
were allotted their quota of factories. About 
forty new companies have been floated, and in 
view of the impending prospects many of them 
were heavily oversubscribed. Reckoning at an 
average of about ten lakhs of rupees for each 
new concern, the capital involved in the new 
flotations may be estimated at about four crores 
of rupees. ' Substantial orders for equipment 
and accessories have been placed in Europe and 
elsewhere, and it is expected that some of the 
new factories will be created and begin pro- 
duction in 1948, if not earlier. 

It is not unreasonable to expect that the 
tripling of the production in such a short 
period as three years (from 1947) will lead to 
some temporary glut on the market. Even if 
the production and distribution are regional- 
ised, there is a fair prospect of the public 
demanding certain brands of products which 
have already established their name in prefer- 
ence to others. The preparation of a fully 
acceptable product is not altogether simple, 
and some, at any rate, of the new companies 
will have a certain amount of difficulty in 
standardising and successfully marketing their 
products. Although monopoly in industry is 
unhealthy, the experience gained by the already 
established firms would have proved very 
valuable in expanding the industry at a rate 
in keeping with the actual rise in demand. 

The ‘Recent Change in Outlook 
About the time that the Interim Government 
came into office in 1946, apprehension was ex- 
pressed in several quarters about the possible 
consequences of the fairly large expansion of 
the industry. There was also a good deal of 
objection to the use of vanaspati, in any form, 
as an article of food. The ghee ^manufacturers 
also pi;ot€sted against the proposed Increase 
in the production of vanaspati as that would 
militate against the interests of their industry. 
Butter wd gbee represent two of the most 
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important products oJ; the dairy industry in 
India, and it was naturally argued that large 
supplies of vanaspati would reduce the demand 
for ghee or otherwise lower the market value 
of the latter. Added to this, the more recent 
observations reported by Ray and PaP regard- 
ing the prolonged effect of feeding vanaspati 
as the main source of fat to successive genera- 
tions of experimental animals led to further 
misgivings about the use of vanaspati as an 
article of human food. Other laboratories in 
India did not report similar effects ; but their 
conditions of experimenting were not quite the 
same : nor wore the observations made over 
such long periods as that reported from Izat- 
nagar. The Izatnagar observations were also 
apparently at variance with those reported by 
scientific workers in other parts of the world'^-"*; 
but they had nevertheless been made by expe- 
rienced workers of standing whose opinion is 
entitled to respect. It is possible that there 
may have been some peculiar features about 
their experimental conditions or about the pro- 
ducts they had compared ; but their work 
revealed the need for a careful examination of 
the position with special reference to the con- 
ditions prevalent in India. This naturally led 
to a good deal of uneasiness in the minds of 
the consuming public. The Government was 
also greatly perplexed. While on one side, they 
stood committed to expanding the industry, 
they were led to doubt whether even the exist- 
ing industry was justified. They were neverthe- 
less very cautious and in his address to the 
Food Technical Panel on 26th November 1946 
Dr. Raj end ra Prasad, the Member for Food and 
Agriculture, stated that though he felt very 
uneasy about the position, he was nevertheless 
prepared to await the conclusive and concerted 
opinion of scientists in regard to the subject. 
Acting on his advice, a Committee composed of 
representatives of the different laboratories 
intcre.sted in food and nutrition problems was 
appointed to go fully into the question and to 
conduct such fresh research as may be needed 
prior to making its final report to the Govern- 
ment. 

The Present State of Our Knowledge 
Regarding the Nutritive Value of Margarine 
AND Vanaspati 

There is extensive literature regarding the 
relative nutritive values of margarine and 
butter. It is ikjw generally accepted that high- 
melting fats (m.p. 45" C. or more) are rather 
dinicult to digest, though, even recently evi- 
dence has been obtained to show that fats 
with melting points up to 50® C. are^ digested 
to nearly the same extent as those with lower 
melting points.^* Even starting with fats of the 
same melting point, butter-fat would appear to 
be superior to the vegetable product^^-i- though 
in actual practice, the difference is not much 
seen when the diet is otherwise quite adequate. 
Theoretically, a similar observation should 
apply to vanaspati of melting point which is 
of the same order as that of ghee. Quantita- 
tive data with vanaspati of m.p. 37® C. are ^t 
yet available, but the earlier products on the 
Indian market which were of higher m.p. have 
not produced the same response as ghee even 
when moderate supplements of vitamins are 


provided. These observations require to be 
confirmed. 

Ghee prepared out of good dairy butter may 
be regarded as an ideal form of fat. While 
that may be maintained as the standard, com- 
parison of vanaspati should also be made with 
vegetable oils to determine whether the process 
of hydrogenation and the materials employed 
therein have produced any marked difference 
food value of the oil and the 
mili^tion of the other food constituents. In 
this direction also, some literature is available.i*^ 
When the diet is adequate, there does not seem 
to be much difference between oil and vana- 
r brand of vanaspati contains less 

than 0*5 p.p.m. of nickeT'' which is non-injuri- 
ous. The iso-oleic acids formed during hydro- 
fo have any pronounc- 
ed effect, •> though, here again, more scientific 
evidence is needed. The nature and propor- 
tion of iso-oleic acids can vary, depending on 
the procedure followed. 

Most of the earlier studies have been with 
experimental animals receiving adequate diets. 
Such diets are not normally consumed even in 
the most prosperous countries which are also 
comparatively free from religious and senti- 
mental restrictions in regard to the choice of 
diet. In India where the great majority of 
people ^ consume a predominantly cereal diet 
which is also deficient in regard to various food 
accessories the position in regard to fats would 
require careful investigation. This would be 
particularly true of the poor rice diet of South 
India which is highly lacking in ' proteins, 
minerals and vitamins. The evidence already 
obtained would suggest that with such a diet, 
there would be poor response even’ to butter- 
fat.^tJ 

Programme of Vanaspati Research 

The . above facts were 'fully appreciated 
by the Special Research Committee appointed 
hy the Technical Panel to go into the question. 
The Committee which met on 28th January 
1947 decided that, before pronouncing any opi- 
nion about the nutritive value of vanaspati, 
there should be an extensive series of compa- 
rative studies both with experimental animals 
and with human subjects. The animal experi- 
ments, as now planned, are probably the most 
elaborate ones yet carried out on the subject. 
The following five products, fed at 5 per cent, 
level, will be compared : — (i) ghee as prepar- 
ed out of dairy butter ; (ii) crude groundnut 
oil ; (in) refined groundnut oil as prepared 
out of (ii) ; (iv) vanaspati of m.p. 37® C. as 
prepared out of (iii) : (v) vanaspati of m.p. 

41® C. as prepared out of (iii). The basal diets 
would be the following : — (i) synthetic diet 
adequate in regard to protein, minerals and 
vitamins ; (ii) poor rice diet as used in South 
India and adopted in a number of earlier re- 
searches;^'^ (iii) poor rice diet plus extra vita- 
mins ; (iv) ^ poor rice diet plus extra protein 

* In some of the preparations on the market nickel 
upto 10 p.p.m. or more is encountered. This is due to 
faulty neutralization. As nickel in mere than minirpum 
quantities imparls a bad taste and hastens rancidity, 
there should be rigorous control over the permissible 
quantity. The permissible limit should be fixed by the 
Government. 
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as casein ; and (v) poor rice diet plus calcium. 
Apart from growth measurements there will 
also be metabolism studies following the extent 
of utilisation of fat, protein and minerals iii 
the different cases. The reserve of vitamin A 
in livers will also be followed on completion of 
each series. Representative animals of each 
group would be bred and the offsprings, after 
weaning, placed on similar diets for a further 
series. In this manner, the experiments would 
be continued for three generations. As now pro- 
grammed, the animal experiments following the 
same details will be carried out in four labora- 
tories — the University • College of Science, 
Calcutta, the Indian Dairy Research Institute, 
Bangalore, the Indian Veterinary Research In- 
stitute, Izatnagar and the Indian Institute of 
Science, Bangalore. The results obtained by 
all the laboratories will be pooled together 
before drawing any final conclusion. 

The Committee was conscious of the difficul- 
ties in maintaining experimental animals on a 
poor rice diet. The difficulties in breeding 
animals reared on such a diet was also realised. 
Albino rats do even more poorly than human 
subjects on the South Indian rice diet. This is 
an aspect which requires careful investigation. 
There are of course some features which differ- 
entiate the experimental diet from the diet as 
actually consumed in South Indian homes. 
They may be more important as factors in 
nutrition than has hitherto been realised. 

The human metabolism experiments which 
would be detailed studies bearing n,ot only on 
the utilisation of the different preparations, but 
also the attendant protein and mineral meta- 
bolism would also be followed. As in the case 
of the ■ animal experiments, the poor South 
Indian rice diet would form the basal diet for 
these studies. The experiments, as now plan- 
ned, are being carried out at Coonoor, Bangalore 
and Calcutta. The third series of studies would 
consist of institution feeding experiments at 
Bombay, Delhi and Mysore. For these studies, 
children under fifteen from institutions receiv- 
ing a predominantly poor cereal diet have been 
selected. 

In this case the comparison will be onfy be- 
tween the crude oif and vanaspati of m.p. 37 '’C. 
and the object primarily to determine whether^ 
any characteristic effect which is not observed' 
in the case of oil is noticeable in the case of 
vanaspati. Here again, the oil or vanaspati 
will form five per cent, of the total solid 
matter in the diet. The children, who will 
number a few hundreds at each centre will 
be under experiment and systematic health 
observation for at least six months. Whpre 
facilities exist, metabolism studies will also be. 
carried out. 

It is difficult to forecast vfh ether 'even an 
elaborate study such as represented by the 
above programme will give a conclusive 
answer in a short time. The animal experi- 
ments will cover the best part of two years. 
The human feeding trials may have to be pro- 
longed, and some may even require repetition at 
other levels. There will, nevertheless,, be a 
■useful amount of evidence which would be. a 
.pqifLter for such further wojk as may be 
'‘heeded;i^ “ ^ 

The programme of research, as now plan- 
ned, will, among other things, help to throw 
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some fresh light on the fat ineiaholism of 
people who are on a prt‘donunantly v(‘g(‘tarian 
diet composed mostly of cereals or inilh'ts. 
The fat requirement of people on such a diet 
seems to be considerably less than lias liithcrto 
been assumed. The work will also Uu’ow fur- 
ther light on the nature of factors assisting in 
the utili.sation of fat in the human body. 

The Outlook i-’or thk Futuiu-: 

One might well ask as to what should h(‘ the 
State policy in regard to the vanas})aii indus- 
try till some conclusive evidt'iu'c is obtained. 
In addition to tlio older factorit's, the iu‘w ones 
will also be soon coming into production. What 
should bo done with all tiu' output V 'rihs will 
bo a very dinicult question to answea*. I'hc in- 
dustry should not be paralysed and, at the 
same time, the interests of tlu* public sliould 
be safeguarded. Acting on proi^m* UuMmical 
advice, the Government has already U‘gislated 
that the melting point of vanaspati should be 
less than 37" C. This would be lawrr than 
that of butfalo ghee obtained iti sonu^ i>art.s of 
the country, particularly during cc'rtain st‘asons. 
It has also been legislated that all bi’ands of 
vanaspati sliould contain fi i)t*r cent, sesamuin 
oil so as to permit of c'a.sy dcdts'tion when used 
for adulteration of ghee ; that tht' jiroduct 
should not be labelled or advertised as vegeta- 
ble ghee and that ghee vendors should not .sell 
it. Thc.se are desirable controls, and the indus- 
try has also accepted them. Anj/ J art her reform 
or control could be introduced only on the 
basis of fresh scientific evidence. 

The State and the industi'y will have to face 
the problem of an immediate glut on the mar- 
ket when the new factories come into produc- 
tion. Even at the pi-escnt level of production, 
there seems to be no shortage of vanaspati. A 
consumer can purchase any desirtTl (luanlity 
without much hardship though h(M‘e and there, 
temporary shortage may bc‘ noticed. The pre- 
sent position would suggest lliat vanaspati is 
chiefly consumed by a section of llu^ commun- 
ity whose number is not large and whic’h is 
not increasing at a fa.st rale. It would be vtu'y 
useful if, side by side with the scientific study, 
some statistics could also colIecUni regarding 
the class of users of vanasjiati and their ap- 
proximate consumption pcT capita. Such in- 
formation will not be diOlcult to obtain, and, 
when obtained, it would be very iufipful liotli 
to the Government and the indu.stry. 

In the event of there being a marketable 
surplus from the cxpandc'd indusli\y, tliere 
should be plans for the best utilisation of the 
product. Solid fats have a variety of appli- 
cations, and it should be the Joint ellort of 
both science and industry to find th(‘ best po.s- 
sible uses for the products. From this point of 
view, the decision of the industry to institute 
Resedrch Fellowships and to establish a Facul- 
ty for oil-seeds, oils and fats should be wel- 
comed. It would be useful to consider the 
hydrogenation of not only edible oils, but also 
non-edible ones. The latter do not seem to 
have been well exploited. 

The scientific evidence now collected by the 
different laboratories would only help to show 
. whether refining and hydrogenation carried to 
cermlh point’ have any pronounced efiect'.on 
the* nutritive value of the vegetable oil. Even 
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If no serious difference is observed, the pro- 
duct would still not be equivalent to pure ghee 
As in the case of margarine, vanaspati should 
be fortified with vitamin (or provitamin) A 
and also with vitamin D if it is to become a 
‘poor man’s ghee’. It may also require sup- 
plementing with additional glycerides of spe- 
cial value in nutrition.^ The desirability of 
uJiing mixtures of different vegetable oils in- 
stead of a single cheap oil, as is now generally 
the case, may also require consideration. Im- 
provements should be steadily made both on 
the initiative of the industry, and, where neces- 
sary, also by State legislation. Scientific re- 
search along these lines should be continued. 
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ABNORMALLY HEAVY RAINFALL IN INDIA — TEMPERATURE 
INVERSIONS IN TROPICAL AIR MASSES 

S. L. MALURKAR 
(Poona 5) 


frequency of heavy rain in 24 hours, in 
the course of nearly 30 years have been 
published. ‘ Occasions when more than 10" of 
rain fell in 24 hours have also been recorded.2.3 
The data are based on observations taken at 
nearly 3,000 provincial rain-gauge stations dis- 
tributed over India. It is of interest even to 
attempt a tentative explanation of such rain- 
falls and their distribution. An analysis of 
10" or more in 24 hours, recorded over such 
a long period is hardly likely to lead to an 
easy solution, and becomes theoretically un- 
wieldy. It is possible, however, to raise the 
limit. of rain above which one has to consider. 
The places recording 15" or more in 24 hours 
wcu*e noted on a large map of India (scale 1" = 
32 miles). The distribution of places where 
these abnormal amounts fell has a definite 
scatter leaving out of account some individual 
stations. The scatter could be broadly group- 
ed under (a) East Gujarat near about the Gulf 
of Cambay, (5) South Assam near the Cachar 
Valley, to a lesser extent, (c) near the Circars 
and Coromandel Coasts, and finally, (d) the 
individual stations. It looked obvious that 
(lata in regions (a) and (b) would help, by 
analogy, to explain the instances under (c) 
and (d). 

As the data refer to an extended series of 
years over fairly well-distributed rain gauge 
stations, the conclusions drawn from them 
would be generally valid. 

East Gujarat is well north of the Western 
Ghats. The places that have had a record of 
heavy rain near the Ghats are Igatpuri 
(about 80 miles E.N.E. of Bombay) and 
Malcolmpeth (Satara District.). Some of the 
rainiest places in Mysore hardly touch 10" 
in 24 hours. The average height of the 
Western Ghats decreases northwards. The 
rain, therefore, cannot be explained merely by 
Orography. Similarly, in N.E. India and Burma, 
one would Jh^ve expected that th^e higher, level 
stations along the * Arakan Yomas, which are 
in the path of the monsoon winds, would show 
instances of very heavy rain, as in South Assam. 


Kanpetlet (Lat. 21'’ 10' N., Long. 93° 59' K; 
ht. 6,322 ft.) though considerably higher than 
Cherapunji (4,309 ft.) has not recorded even 
as heavy a rainfall. 

The heavy rains at Cherapunji mostly occur 
when the monsoon over North India, i.e., west 
of Cherapunji, is relatively weak. 

Abnormally heavy rain occurs in and near 
East Gujarat associated With a depression to 
the east of the place. It is-, commonly observed 
that abnormally heavy rain occurs when a de- 
pression is almost filling up. When abnormally 
heavy rain fell in East Gujarat and S.E. Raj- 
putana, the monsoon depression which had 
caused the abnormal rain did not travel much 
further west,^ i.e., the monsoon to the west. of 
Gujarat and S.E. Rajputana would be weak. 
This shows the analogy in the case of South 
Assam. 

F or the formation of a tropical depression 
in the monsoon and non-monsoon months it is 
necessary to have three air masses:^” (a) Em — 
Equatorial Maritime air which come from the 
other side of the equator — ^it can be made easi- 
ly unstable and gives rise to thunderstorms ; 
(b) Tr — a mixed Transitional air whose ulti- 
mate origins are the high pressure areas of the 
North Pacific and the North Asiatic continents. 
It flows along the displaced ‘‘N.E. Trades”. 
Though this air is hot and moist and becomes 
more so in its travel in the S.W. ‘monsoon due 
to its equator-ward motion, it gains in stability 
along its path (except perhaps when very near 
the equator and when about to cross to the 
other side) ; and (c) Tc — Tropical Continental 
air, a dry hot air. 

A tropical depression fills up or recurves to 
a northeasterly direction when the supply of 
Em is cut off® and behaves like an extra-tropi- 
cal depression with only two sectors. The 
. extra-tropical disturbances are more or less 
active as the “N.E. Trades” feed into it or 
move away from it. The recurved tropicgl 
depression is kn extreme case of the ‘“N.E. 
Trades” feeding into an extra-tropical depres- 
sion."^ 
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As the supply of Em is cut off, when a de- 
pression is filling up, the abnormally heavy 
rain can only be assigned to Tr. ^ Before the 
recurvature of the tropical depression, Tr has 
a slightly equator-ward motion and is gaining 
in stability at lower levels. Its moisture con- 
tent and temperature are also increasing in the 
lower levels. As a result of this, a temperature 
inversion is set up in it which magnifies the 
stable nature of the air (infra). When the 
depression recurves, Tr becomes the moist and 
warm sector, and has a pole-ward movement. 
The hot moist stream which was gaining in 
stability (as shown by isothermal layers and 
temperature inversions.) now develops latitudi- 
nal convergence and gets to be less stable in 
its N. or N.E. motion, the isothermal layers 
and temperature inversions get destroyed. The 
previous temperature inversion has helped in 
storing large energy. ^ The effect of converg- 
ence or divergence with change in latitude is 
more marked nearer the equator than else- 
where. At the stage of recurvature of a tropi- 
cal depression, a sort of front, extending from 
S.W. to N.E. with heavy rain along it deve- 
lops in the depression. The degree of abrupt- 
ness with which Tr which till then had an 
equator-ward motion is hent hack to a pole- 
ward direction determines the heaviness of 
the rain or to put it in other words, the change 
from stabilising to unstable conditions in the 
Tr is responsible for the heavy rain. The 
season and locality are necessary as the pro- 
perties of Tr depend on them, i.e., the amount 
of moisture and temperature the air has ac- 
quired before getting a pole-ward motion.^’ 

The recurvature occurs due to a western dis- 
turbance moving in a more northerly latitude, 
and the rear of the latter provides the fresh 
Tc to the recurved depression and gives more 
contrast with Tr than before recurvature. The 
partition between Tc and Tr gets to be more 
marked. 

During the S.W. monsoon months, the de- 
pressions form at the head .of the Bay of 
Bengal and near Kathiawar.^^ The approxi- 
mate positions of Tr sheuld be to the N.E. of 
the places. The Tc for depressions about 
Kathiawar would be from West Asia and ad- 
joining regions of India. Tc for the depres- 
sions that form near the Gulf of Siam and 
Upper Burma would be from Upper India. 
The heavy rain in South Assam should, 
therefore, be due to the depressions th^t 
recurved • over Siam ^d Upper Burma, and 
the mechanism should be .similar to that 
which occurs in East Gujarat, i.e., the bending 
back of Tr with . the recurvature of a monsoon 
depression to the east of the place. 

The above explains why a monsoon depres- 
sion which remains stationary in the west 
United Provinces gives rise to heavy rain .^2 
Under the influence of a western disturbance 
travelling far north and cutting ofl of^ fresh 
supply of Em, .'the Tr of the 'depfressiipn is 
.given a northerly bend giving rise to heavy 
rain. 

The heavy rain that falls along the Circars 
•:poaet is due to the depressions trom the Bay 
.pf .Bengal. Tl^e depressions may tljpm^elves 
.recutxp. ,anqlj produce; yery^ heaVy rain /sis'* in 
.tHe first few ofays of June 1941. Djiie to. distri- 
bution of laind and sea, the other alternative 


would be the refraction of the trajectories of 
Tr to the north which would again be condu- 
cive to the production of heavy rain. It is 
well known that heavy rain falls very near the 
coast just about the time a depression moving 
in some westerly direction crosses the coast. 
After crossing the coast, if the depression tends 
to fill up, there is again a downpour of rain. 

The question of bending hack of Tr towards 
the north coupled with a fresh supply of Tc 
giving rise to heavy rain has been verified in 
a number of particular instances, and is being 
followed up. The abnormal amounts of rain 
that were recorded at Bombay on lOth Sc'ptem- 
ber 1930 (22") and on 9th September 1946 (9") 
seem to have the same cause. In both cases 
a depression which was to the cast of tiie place 
filled up about the same epoch,. 

- The bending back of Tr shows as the wed- 
ges in the case of the western disturbances in 
winter and have been stressed elsewhcred-^ 
The weather only occurs, apart from orography, 
only where the air is ascending up the lati- 
tude. 

The problem of heavy rain and its location 
is reduced to the following of the rc'curvaturo 
or filling up of a depression or the tracing of 
Tr carefully. 

Temperature hiversions in Tropical Air Mass- 
es. — As rainfall is intimately connected with 
convection, a digression on this subject is called 
for. When an air stream is moving towards the 
north or south pole, there is latitudinal con- 
vergence or there is a tendency for upward con- 
vection in the air mass which is calculable. 
The upward convection would be indicated by a 
high lapse rate and an absence of a tempera- 
ture inversion. When, however, the air has an 
equator- ward motion there is latitudinal diver- 
gence and the tendency is for the air to des- 
cend. The air stream is gaining in stability and 
is having slow subsidence (rapid subsidence 
cannot extend over a long period or area). 
The lapse rate tends to be below the adiabatic 
one. The stability of an air mass is, in fact, 
determined by its capacity to stop convection. 
This stability increases as the lapse rate de- 
creases from the usual dry or wet adiabatic 
values. The lapse rate can become zero, i.e., 
lead to isothermal layers or even become nega- 
tive leading to temperature inversions. It fol- 
lows that an equator-bound air stream would 
exhibit isothermal layers and even tempera- 
ture inversions. 

If the equator-ward moving air stream is 
passing over a large stretch of water or 
swampy land, due to its increasing tempera- 
ture along its path, it would absorb moisture. 
As the amount of convection is small due to 
the small lapse rate, the moisture would be 
confined to lower levels of the stream : below 
the isothermal or inversion layer. Due to 
.difl?erential effect of radiation, the moisture in 
the lower levels would give rise to an inver- 
sion or sharpen it if one already existed.^'^ The 
picking up of more moisture and temperature 
• in the lower levels and the sharpening of the 
inversion level due to radiation and due to des- 
cent in the latitudes would be the character 
of an equator-ward moving stream near sea 
or swampy land. This may be expected to 
*.hold good unless the stream is very near the 
^.equator and about to cross it to the other side. 
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Among the equator-ward moving tropical 
streams Tr is an important one. In the Paci- 
fic Ocean and in S.E. Asia it is moving over 
water or swampy land. Deppermanni*'> has 
given the inversion in the “N.E. Trades” at 1-5 
to 2*0 kms. The inversion that occurs over 
Bengal in the premonsoon months when the 
"‘N.E. Trades” have been displaced north- 
wards to that latitude is given a simple expla- 
nation. Due to the frequency of monsoon 
depressions, the thermal structure over Bengal 
is disturbed, and the inversion is practically 
wiped out except during long ‘breaks’ in the 
monsoon. It is to be made clear that the wiping 
out is not solely due to the pole- ward moving 
3Em or fresh monsoon 'air. The only thing this 
fresh air would do is to allow a parcel of it 
to pass through the inversion layer. But due 
to the cyclonic circulation, Tr, which is from 
the east and had an inversion, gets a slight 
northerly bend with a tendency to converge, 
and hence with a tendency for the wiping out 
of inversion. It is not possible to dynamically 
figure out the formation of inversions and 
their wiping out by advection of one or more 
air masses.i^’i'^ in the tropics without bringing 
in the latitudinal changes and radiation. 

The inversions at Karachi are due to Tc 
flowing slightly . equator-ward over the Persian 
Gulf and the North Arabian Sea during the 
monsoon months. Over lower Sind, the paucity 
of depressions and less chance of latitudinal 
convergence make the inversions more per- 
sistent about the height of 1*0 km. The deep- 
ening of the inversion layer as one moves from 
Mekran to Kutch also becomes xmderstandable. 

A reference to the radio-sonde observations 
of Addu-Attol, in the old Indian Daily Weather 
Reports, often shows isothermal layers, and, 
occasionally, temperature inversions ^ during 
the northern summer. When the air is about 
to cross the equator, there is hardly any inver- 
sion. 

The formation of a temperature inversion is 
very important as it allows sufficient moisture 
to accumulate without its being dissipated by 


convection or immediate thunderstorms.* It 
conserves the moisture and the energy for later 
release if needed. The inversion in Tr south 
of the equator, explains the shallow depth of 
the S.W. monsoon in the neighbourhood of the 
equator. The diurnal variation of temperature 
at Nuwara Eliya is nearly 12° F. even on a 
good monsoon day, showing that the hill sta- 
tion is not well within the monsoon stream. At 
Mahabaleswar the diurnal variation of tempe- 
rature is sometimes as low as 2° F. The Mannar 
and Trichinopoly upper winds also show such 
variations. The depth of the S.W. monsoon 
increases with gain in latitude, partly due to 
sea travel and partly due to latitudinal conver- 
gence. Similarly the shallow layer of mois- 
ture of the N.E. monsoon in northiern 
winter is explained by the Tr north of the 
equator having an inversion at about 1*5 kms. 
This air crosses to the southern hemisphere at 
intervals to feed the monsoon there. The 
radio-sonde and aeroplane ascents and the 
extreme dryness at the high hill stations in 
South India all show .the existence of tempe- 
rature inversions in the “N.E. Trades” in 
northern winter. 

The data are being further studied. 
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THE CENTENARY CELEBRATION OF THE CHEMICAL SOCIETY, 
LONDON, AND THE ELEVENTH INTERNATIONAL CONGRESS OF 

PURE AND APPLIED CHEMISTRY* 


T he Centenary of the Chemical Society, 
London, at which nearly 1,500 chemists 
were present, was celebrated in the Central 
Hall, Westminster, ‘on Tuesday, July 15th; 
Prof. C. N. Hinshelwood, President of the 
Chemical Society, presided. Eminent chemists 
representing the Science Institutions of twenty- 
eight countries, including France, U.S.S.R., 
America, Switzerland, Sweden and India, 
participated in the celebrations. Dr. S. Krishna- 
of ‘ Dehra Dun represented India on the 
occasion. The opening was preceded by a 
reception at which the distinguished visitors and 
delegates were received by the President and 
the Council. Prof. Raymond Delaby, President 
of the Chemical Society of France, read on 
'behalf of all the delegates from overseas, a 

A summary report by Dr. S. Kiishna who pepresent- 
India on the two occasions. . * . • 


message of congratulations to the Society on 
the achievement of its Hundredth Anniversary. 
Representatives of Societies from overseas then 
presented their written addresses o;f congratu- 
lations.’ This was followed by greetings by 
Sir Robert Robinson, President of the Royal 
Society, London, on behalf of the sister Socie- 
ties in the United Kingdom. 

To mark the event, an Exhibition was open- 
ed on July 14th at the Science Museum by 
Prof. Hinshelwood ; Mr. George Tomlinson, 
Minister of Education, presided. Mr. Tomlin- 
son described the gathering as an expression 
of international friendship and co-operation at 
its best. The Exhibition is in three sections — 
Historical — a display illustrating Chemistry in 
every-day life, and a section of Books on 
Chemistry. - The, HistpricaJL, , Section, ' arranged 
by the Chemical Society, is concerned with 
the achievepaents of Sritish Chemistry during 
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the past century, and includes among its exhi- 
bits many historic pieces of apparatus. The 
range is from Faraday’s experiments on 
liquefaction of gases to Sir Alexander Fleming’s 
discovery of Penicillin. Between these ex- 
tremes lie such things as Perkin’s discovery 
in 1856 of the dye ‘Mauve’, and Bragg’s work 
on crystal analysis. In the section on Chem- 
istry in every-day life, which has been oi'gan- 
ized by the Department of Scientific and 
Industrial Research, an interesting sequence of 
exhibits shows how chemistry is to-day affect- 
ing all aspects of domestic life. It includes 
sections dealing with such themes as textiles, 
buildings, roads and transport, fuel, power, 
health, and food. The exhibition constitutes 
one of the most comprehensive displays in the 
history of science yet seen in the United 
Kingdom. 

Before an audience described as the _ most 
representative and distinguished gathering of 
chemists ever seen in London”, Sir Robert 
Robinson delivered the Faraday Lecture on 
“the Development of Electro-Chemical Theo- 
ries of the Course of Reactions of Carbon Com- 
pounds”, and received the Faraday Medal — ^the 
highest honour that can be bestowed by the 
Chemical Society. The lecture was preceded 
by a dignified ceremony at which Prof. N. J. 
Bjerrum (Denmark), Prof. J. N. Bronsted 
(Copenhagen), Sir Henry Dale (Britain), 
Prof. George C. Hevesy (Stockholm), Prof. P. 
Karrer (Zurich), Prof. L. C. Pauling (U.S.A.) 
and Prof. Ruzika (Zurich) were formally 
admitted to the Society as Honorary Fellows. 
The most impressive of all the ceremonies was 
the Graduation ceremony at which the London 
University conferred Honorary degrees of Doc- 
tor of Science {honoris causa) on Professors 
Bronsted, Hinshelwood, Karrer and Pauling. 
This was followed by a dinner by the Duke 
of Athlone, the Chancellor of the University. 

The Prime Minister attended the Centenary 
Dinner of the Chemical Society, at the Dor- 
chester Hotel on 15th July. He said that “the 
party to which he belonged had for many years 
been anxious to make changes in the organiza- 
tion of the Society, but the changes it was 
carrying out were insignificant compared with 
those brought about by the. Chemist”. As a 
politician, the 'moral he drew twas that the 
Government must keep close touch with the 
Chemist. Mr. Attlee concluded his speech by 
saying that “Science, like music and art, was 
international. It should be one of the things 
which bound the peoples of the world together, 
r not something which separated them”. Res- 

ponding to the toast. Prof. Hinshelwood said 
that “Chemistry, like all sciences, was a tree 
i of good and evil. The powers that it confer- 

I red were mighty, and they could be terrible. 

’ The control of them was a matter for the gene- 

ral conscience of piankind”. Further on he 
. described “as a welcome sign in the past few 

’ I years the increasing number of scientific 

papers published from the chemical industry : 

^ clear evidence that leaders of that industry 

were showing understanding of the intellectual 
f needs of the men who served it”. “One can only 

h hope, he added, “that the whi^s of commercial 

secrecy will not bci: succeeded by the scorpions 
I of military security.” At a luncheon given by 

* . His Majesty’s Government, Mr. Herbert Morri- 
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son. Lord President of the Council, said that 
“Young chemists should pursue fundamental 
research, but the modern world required that 
the time-lag between scientific discovery and 
application must be short.” 

During the celebrations which lasted three 
days (15th to 17th July) visits were arranged 
to the British Drug Houses; the Distillers Com- 
pany Ltd., Epsom ; Kodak Ltd., Harrow ; tiie 
Research Institute, Beckenham ; Chemical Re- 
search Laboratory, Teddington ; and the Fuel 
Research Station, East Greenwich. 

Receptions were held by the Imperial Chemi- 
cal Industries, the Royal Society, and the Royal 
Institution. 

The Centenary Celebrations were followed 
by the Eleventh International Congre.ss of Pure 
and Applied Chemistry which opened at the 
Central Hall, Westminster, on 17th July. Lord 
Leverhulme, addressing 2,000 delegates from all 
over the world, said that the Congress was 
a “significant act of international co-opi‘ration. 
A better understanding of the world might well 
be promoted by a gathering like that which had 
brought together men and women from nearly 
thirty countries, all united in one common pur- 
pose — the progress of the science of Chemistry”. 
Nearly 400 papers were presented, but a signi- 
ficant omission was that of any direct reference 
to nuclear energy. This was explained by 
Sir Wallace Akers, who was Director of Re- 
search in Atomic Energy during the war, to 
the press, saying that “the Government tliat 
had knowledge of these particular develop- 
ments had decided to impose an embargo on 
that Knowledge until some other arrangement 
was made. It is well known to chemists 
engaged in atomic energy research that their 
information was only a fraction of what was 
known, and it was impossible for an honest 
person to present to the Conference anything 
that purported to make a serious contribution 
to the chemical aspect of the development.” 

Conferences of fourteen sections of the Con- 
gress were held simultaneously in separate 
rooms at the Imperial College of Science and 
Technology, South Kensington. The sections 
were the following with the names of their 
Presidents in brackets : — (1) Inorganic and 
Geo-Chemistry (Prof. H. V. A. Briscoe), 

(2) Physical Chemistry (Prof. S. Sugden), 

(3) Organic Chemistry (Prof. A. R. Todd), 

(4) Bio-chemistry (Prof. A. C. Chibnal), (5) 
Chemistry in relation to Agriculture and Ap- 
plied Botany (Prof. T. Wallace), (6) Chemi.stry 
in relation to Applied Zoology and Veterinary 
Sciences (Dr. W. R. Wooldridge), (7) Chem- 
istry in relation to Food and Nutrition (Sir 
Jack Drummond), (8) Chemistry in relation to 
Medicine and Therapeutics (Dr. C. H, H wing- 
ton), (9) Chemistry in relation to Fuel, Power 
and Transport (Sir Alfred Egerton), (10) Che- 
mistry in relation to Natural and Artificial 
Textiles (Sir Robert Pickard), (11) Chemistry 
in relation to Elastomers, Plastics, Glass, ahd 
Ceramics (Prof. H. Moore), (12) Chemistry in 
relation to Metals (Mr. S. Hobson), (13) Che- 
mical Engineering (Dr. A. J. V. Underwood), 
(14) Chemistry in relation to Essential Oils, 
Flavouring Materials and Cosmetics (Mr. R K. 
Allen) . 

The discussion covered a wide field For 
example, in the Nutrition Section addresses 
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wei’G delivered on the experiences of groups of 
nien who were deprived of adequate diets in 
occupied territories, prisoners-of-war camps and 
elsewhere during the war. The chemistry of 
underground gasification of fuel was discussed 
by Dr. Demart of Belgium, The paper on the 
control of tsetse fly was of interest from the 
lK)int of view of development of food produc- 
tion in Africa. The raw materials of rayon 
nuinufacture were discussed by Dr. Levenstein, 
and the production, properties and uses of 
seaweed rayon by Prof. Speakman. • 

Ax^art from the sectional meetings, there were 
.several Congre.ss lectures. These were deliver- 
ed by: (1) Prof. L. Pauling (U.S.A.), on the 


nature of bonds in metals and intermetallic 
compounds ; (2)^ Sir Henry Dale (U.K.), on 

the part of chemistry in the new therapeutics ; 
.(3) Prof. P. Karrer (Switzerland), on some re- 
cent advances in organic chemistry ; (4) Prof. 

A. Tisalius (.Sweden), on the recent develop- 
ment in electrophoresis ; (5) Prof. L. Hack- 

spill (France), on La corbura de calcium et 
ses proper tes reductrices ; (6) Sir Howard 

(U.K.), on some biological properties of chemo- 
therapeutic antibiotics. Sir Robert Robinson 
delivered the closing address. The next Inter- 
national Congress will be held in 1949 in 
Holland. 


INDIAN STANDARDS INSTITUTION 


^ HE Indian vStandards Institution, referred to 
as ISI (pronounced “Eye-Sigh”) for short, 
which brings India in line with other coun- 
ti ios of the world, has been established 
under the auspices of the Industries Depart- 
ment of the Government of India. The 
Central Government has undertaken to fin- 
ance this Institution for the first five years 
with an annual grant of two lakhs of rupees, 
which grant is being handsomely supplemented 
by the various Provincial and State .Govern- 
ments as well as the -’industry of the country. 

It is hoped that, in due course, industries will 
be able to support the Institution without any 
help from the. Government. 

'rhere already exist in India certain stand- 
arciisation organisations such as the Inspection 
Wing of the Directorate-General of Industries 
and Sux)plies, Central Standards Office of the 
Railway Board, Inspectorate Organisation of. the 
Master-General of Ordnance, Development 
Organisation (Armaments) of the Defence De- 
partment, Bureau of Standards (Medical Insti- 
tutions), Directorate-General of Indian Medical 
St rvice, Indian ‘Drugs Act, Agmark Standards, 
etc. All these have been initially conceived to 
ni<‘ot the requirements of a specific department 
of the Govtn-nment who are large-scale pur- 
chaser’s of the industrial output of the country. 
The functions of the ISI, vis-a-xns these organ- 
isations will be to co-ordinate the standards of 
general interest prepared by them and promote 
tiuun on an all-India basis. 

ISr has its hcadquarter.s at New 
Jai.salmer House on Mansmgh Road. 
of the Institution are administered by the Gene- 
ral Council, on which arc represented deparl- 
m<?nts of« the Government of India, Proymees 
and States, professional societies of engineers 
and scientists, Chambers of Commerce, 
trios and other important interests. The . 

responsible for the conduct and activities 

oC the Institution, 

preparation of standards is to be 

through various technical committees appointed 

by one of the live Divisional Councils, 

in) Engineering, (b) Buddings, (c) 

53) cS?S's"a»d«,-)' Agricultu»l .»d Food 
Products Division Councils. Of these, i 
proposed to organise only two Aj^ion 

sent, namely, Engineering and Textile Division 

‘^'rhe'membei^hip of the ' 

irttn two categories— the Sustaining Mem 

and Ordinary Members. “irtostitu- 

is open to companies, firms, educational institu 


tions and other corporate bodies, while the 
ordinary membership is intended for individuals 
interested in the work of the Institution. 

The producers as well as the -large-scale 
consumers such as the Government Depart- 
ments are well organised and can readily voice 
their opinions in the shaping of standards.' It 
may be stated that with the establishment of 
popular governments at the Centre and else- 
where, the Government representatives on the 
various bodies of the Institution may be relied 
upon to keep in mind the interests of the 
masses. Eventually it may become possible to 
develop in the country such consumers’ organ- 
isations as exist in the United States of 
America, United Kindom and elsewhere. 

It is the intention of the ISI to introduce 
what will be known as Standards Mark or 
Marks. The privilege for the use of these 
Standards Marks in conjunction with goods 
offered for sale will be granted to only such 
producers who give satisfactory evidence of 
their ability to exercise strict quality control 
on production and provide laboratory and in- 
spection facilities necessary for ensuring that 
the goods they produce conform to the relevant 
Indian Standards. 

It must also be realised that the opinion of 
both the consumers and producers must *be 
backed by scientific tests and carefully planned 
investigations, and this is where the newly 
formed National Laboratories organised by the 
Council of Scientific and Industrial Research 
will assist. Besides these^ Laboratories, all 
other specialised scientific institutions in the 
country will be called upon to lend facilities 
for the. development of standards relating to 
their own field of . speciality. 

The task of standardisation on an inter- 
national basis will be dealt with by the recently 
formed International Organisation for Standard- 
isation, ISO (pronounced “Eye-So”) with ffs 
headquarters at Geneva, Switzerland. The 
Indian Standards Institution is a member of 
the ISO and represents India in all matters oi 
standardisation. It should be a mattp of ^eat 
satisfaction to us all that India tjas been elect- 
ed to the Governing Coimcil of the ISO for 
the next three years. India, thr^ough ISI, mu 
also act as the Secretariat for the prepai^tion 
of international standards for Lac and Mica. 

^'Dr ' ' Lai * C.‘ ’ V erman, Assistant Director of the. 
Physical • Laboratories of the 

appointed Director of the Indian Standards 
Institution. 
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ON SPHERICALLY SYMMETRICAL 
SOLUTIONS IN RELATIVITY 

NarlikarI- has recently reported as new some 
results regarding spherically symmetrical fields 
in Relativity. May I say that several solutions 
for the line-element representing such fields 
were found out by me- in 1939 ? All such 
solutions are implicit in the single differential 
equation arising out of the physical condition of 
isotropy, 2 viz., 

Ti = T?=T:*--p (1) 

in the usual notation. My solutions are simi- 
lar to those of Narlikar. I am giving below 
a correspondence between the results given by 
Narlikar and those obtained by me in 1939 
while discussing a cognate problem. For such 
problems it is customary to start with the fol- 
lowing line-element, 

ds^-e*' df2-e^ (dr^-\-rHe--\-r^ sin^ 0d02), (2) 

where (r, t), (r, t). The physical con- 

dition of isotropy then yields the second order 
non-linear differential equation, viz., 

{li'+v") +i ( 3 ) 

where a dash denotes a differentiation with 
regard to r. 

Of the three cases discussed by me in the 
paper cited above, the first two correspond to 
Narlikar’s i3(r) being equal to zero. They are 
represented respectively by the differential 
equations,- 

p'— i =0, 

2/^11 == 0 

where in the latter differential equation the 
suffix '"1'^ means a differentiation with regard 
to X, X = These results were, however, 

obtained directly froip .(3) on the. ^ssurqptions 
p=i 0 , fi ~ fi {r,t) for the first case and /t = = 
cqqstant for the second, Theth|rd c^se is mqre 



general, the main assumption for it being that 
/i and V can be expi'cssed as a sum and difference 
respectively of functions of r only and func- 
tions oft only, that is, n [• ■* f (r) with o (r) 

ifj (r) —constant. It is not, however, necessary 
to go into any further details in this connec- 
tion. 

Secondly, although Narlikar has stated that 
equation (1) of his letter is an integral, it is 
not known of what diiterenlial equation it is 
an integral. I may, therefore, be allowed to 
state explicitly that his equation (1) giving 
/nr) is the first integral of the differential 
equation arising out of the physical condition 
of isotropy. I give below its necessary deri- 
vation. The only surviving components of the 
energy tender are 

Ti - T3 - Tii - - p, Ti; p, 

and TJ = - ~ i,' p') 

where a dot denotes a differentiation with res- 
pect to t. By virtue of the physical condition 
of isotropy T/':::: 0, that is, 

which gives on integration 

M— e-'fW, ] ... 


Differentiate (6) with respect to r once or 
twice as required and substitute for >' in (3). 
After sonae reduction we get the differential 
equation, viz., 

^ [log (m"- 

which simplifies to , 

O) 
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'rhis gives on integration 

= (r) (8) 

while the second equation (6) gives 

/A = / e^/2 f i dt -i- ifs (r) (9 

/l ^ together yield a relation of 

the form, ^ 

log *f> (r) i 

or, log (r)} = « (10) 

giving 0(r) in terms of (r) and its deriva- 
lives. It will be seen that 

(r) - 2 ^ (r). 

As regards the other points mentioned by 
Narlikar in his letter I shall not discuss them 
here as these will be incorporated in a separate 
paper to be communicated for publication else- 
where. 


Poona, 

May 28, 1947. 


D. N. Moghe. 


1. Narlik.ir, Curr, Sa., 1947, 16, 113. 2. Moglie, 

Proe. Ind, Aatd. Sci., 1939, 10 , 407. 3. Ibid,, 1939. 10 , 

275. 


ANOTHER METHOD OF CALCULATING 
SQUARES OF NUMBERS 

In a previous article^ I have given a new 
method of obtaining squares of numbers, large 
or small, by mental calculation only. With a 
vi(?w to reducing this mental work further, es- 
pecially when a majority of figures in the 
given number arc greater than 5, another 
method is illustrated here. 

( 1 ) A number of two digits — 88. 

88 

12 


144 

76 

7744 

Subtract the units digit of the original num- 
ber from 10, and the remaining ones from 9 ; 
thus the new number is 12. Square this number, 
12, by ths method last suggested.^ It is 144. 
Double the original number, and enter the 
first two digits of this product beginning from 
below the third digit of the last number, as it 
is necessary to leave out as many digits as 
there are in the original number. Thus we get 
76. Add the numbers together, as in the exam- 
ple, and we get 7744, the required square. 

( 2 ) A number of three digits — 649. 

649 

361 


123201 

298 


421201 

Subtract the units digit of the original num- 
ber from 10, and the remaining ones from 9,— 
351. Square 351—123201. Double the given 
number, and enter the first three digits of the 
product beginning from below the fourth digi^ 


as shown m the example— 
298 Addition gives 421201, the square of 649. 

(3) A number of five digits — 75684. 


75684 

24316 


591267856 

51368 


5728067856 


Subtract the units digit of the original num- 
remaining digits 

1 Square this number — 591267856 

which IS written below the line. Double the 
original number, and write down the entire 
^^oepting the last digit, in such a way 
that- the units digit of this comes exactly 
below the sixth digit of the square as shown 
above. Add together the two numbers between 
the lines, — 5728067856, the required square. 

The former method^ gives the result quicker 
when the figures in the number are less than 
5;_ whereas by this method the square is ob- 
tained more readily with numbers of more 
than 5 digits. 

Statistical Section, 

Indian Agricultural 
Research Institute, 

New Delhi, 

April 9, 1947. 


Azizuddin Ahmad Siddiqi. 


1. Siddiqi, Czirr, Sd., 1947, 16, 178. 


AN ADDITIONAL RAINBOW 

At 6-10 p.m. on Monday, the 14th July 1947, 
there was a heavy shower of rain with the sun 
shining very bright in the west. Thinking that 
these were the most favourable conditions for 
the formation of an almost complete rainbow, 
I went out and saw, as expected, the usual 
beautiful rainbow, very intense in colour, form- 
ing nearly a full semicircle without any gap, 
accompanied by the secondary and the super- 
numeraries which were all explained by Airy 
on the basis of the theory of diffraction by 
rain drops. 

But one surprising feature of this occasion 
was the appearance of an extra rainbow. 
Fig. 1 indicates the size and the dispospition 
of the additional rainbow with respect to the 
usual one. The former is given in the thick 
line to differentiate it from the latter. Its 
general features were : 

1. It was not concentric with the normal 

rainbow, there being a definite incli- 
nation between the two as indicated in 
the , figure. 

2. Its intensity was nearly equal to that of 

the usual secondary rainbow. 

3. Only a small portion of it could be seen 

covering the arc of another circle in- 
cluded between the normal primary 
and secondary as given in the figure. 

4. The portion thus seen was to the south, 

but its coimterpart at the other end of 
the corresponding circle was almost 
merged with the northern bottom of 
‘ the normal primary, 
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5. There was a slight but unconfirmed indi- 
cation of a relative movement between* 
the new rainbow and the normal. 

On account of the displacement of the new 
one both with respect to its centre and its in- 



Fig. 1 

clination relative to the normal rainbow, it must 
have its origin in the reflected image of the sun 
at some surface. Such a surface must be a large 
sheet of water or the surface of a cloud. But 
the smallness of the displacement does not 
warrant the former hypothesis. It appears, 
therefore, that the source for this extra rain- 
bow must be the reflected image of the sun 
over a cloud. This surface must be the top one 
as the new bow forms a larger arc of a. circle 
than the normal as is apparent from the 
figure. A large sheet of cloud was also pre- 
sent in the- west in a suitable position for such 
a- reflection to take place. The smaller inten- 
sity of the hew bow also confirms this hypo- 
thesis as the surface of the cloud can only be 
a- poor reflector. 

Further qualitative or quantitative data could 
not be taken on this phenomena owing to its 
transient nature. 

Technical Research Labs., 

Andhra Scientific Co., Ltd., 

Masulipatam, I. Ramakrishna Rao. 

July 16, 1947. ‘ 


THERMODYNAMIC CHARACTERISTICS 
OF THE EQUILIBRIUM BUTENE -1 ^ 

BUTADIENE -1, 3 + HYDROGEN 

The above equilibrium was studied experi- 
mentally in this laboratory by Ghosh and Roy^ 
and accurate values for the equilibrium con- 
stant K.p were obtained at five temperatures. 
From the Values of the equilibrium constant 
an equation was ^derived^ for the free energy 
change A F t of the reaction, assuming the 
approximate specific heat equation. 

A Cp= 6*86 - 0-0046 T + 0-000,0006 T2 
as the specific heat of butadiene was not .then 
known. When two sets of reliable* values for 
the specific heat of butadiene had become 
known a re-evaluation was made.3 After a 
careful study of existing spectroscopic find 
calorimetric data, Aston et have given 

tables for the specific heats of ‘ butene and buta- 
diene from which it is found that Beeck’s^ value 
for butene assumed in the original paper^ and 
in the subsequent note^ is much too low. The 
specific heat equation for. the above equilibrium 
on the* basis of Aptop’s., results is , ^ . 


0'Ot‘T'rent 
Science 

ACp “ 6-256 - 0-002734 T - 0-00,00,0246 T- 
and this in conjunction with equilibrium. cLatai 
gives as the standard free energy equation. 

AFt = 25,612 -6-256 T In T + 0-001307 O?- + 
0-00,00,00,41 T3 + 16-05 T 
and the thermodynamic characteristics at stand- 
ard state as 

AF%98 = 19,884 AH%8 = 27,334 and 

AS°og8 — 25*0 

as against the values given in the ori^^inal 
paper^ 

AF°,>fls = 20,015 AH%98 = 27,342 and 

AS‘’298 “ 24*6. 

J. C. Ghosh. 

S. Rama Das Oxjx^a. 
General Chemistry Section, 

Indian Institute of Science, 

Bangalore, j 

July 21, 1947. 


1. Gbosh and ^oy, Proc. A^at. Sci.^ India,” 1040, 

22, 97. 2. — , Ibid., 1946, 22, 115. 3. Ghosh and 

Rama Das Guha, Ctirr. Sci^, 1946, 15, 125. 4- Aston, 

€t aL, J. Ckem. P/iys., 1946, 4, 680. 5. Beeck, 

1936, 4, 680. 


STUDIES IN ANTIMALARIALS—SOME 

SULPHA-BIGUANIDE DERIVATIVES 

Among sulphanilamidesi-^ sulphadiazine is the 
most effective and possesses a slight but defi- 
nite prophylactic action^ in malaria. Meta- 
chloridine,3 a recent suppressive antimalarial 
drug of the sulpha-group, is also a pyrimidine 
derivative. 

Considering the activity of sulphadiazine, 
Curd and Rose^ prepared at first its sialphinr- 
free analogues of phenyl-substituted pyrami- 
dine type and their later work culminated in 
the discovery of paludrine,^‘.7 which is a sub- 
stituted biguanide derivative. 

Compounds of the type (I) have not shown 
appreciable antimalarial activity^* which, might 
be partly due to lack of any potential siiTosti- 
tusnt in the aromatic nucleus at N-'^-position of 
the biguanide molecule. Hence it was thought 
of interest to prepare compounds of type (11) 
where “SO^NHo” or substituted 
radical is introduced in the aromatic nucleus 
at N^-position, and for this purpose only 
potent sulpha compounds, sulphanilamide, sul- 
phathiazole and sulphadiazine were selected. 
It may be mentioned that compounds of the 
type (III) have already been patenteci^^»i> as 
therapeutic agents. 

R . CqH^ . NH • C ( =NH) • NH . C( =NH) • NH ‘ Fl'HCl 
1 .2 3 4 5- 

(I) 

R=alkyl, bale, nitro. etc. R' = phenyl or 
naphthyl 

p-R-C6H4-NH-C(=NH).NH*C(=NH).lSrH. 
•C6H4-S02NHX-HC1 .. (in 

(a) X-H and R=H, m.p. 228°; R==C1. mp 

233'‘;R==Br,m.p. 245-6%* R=NOo, xn'.p. 
217% R-CH3,m.p. 231°; R = CH3<3, m.p. 
234®. ■ . 

(b) X=2-thiazolyl and R==H, m.p. 225^; R=:C1 

^m.p. 219";; R=Br, m.p. 197^^ (-with 
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dccomp.); R-NO 2 , m.p. 267°; R = CH- 
m.p. 189-190 ' (with decomp.); R^CH-iO 

m.p 176" (with decomp.). 

(c) X = 2-pyrimidyl and R=-H,m.p. 238°;R=C1 
m.p. 189"; R-Br, m*p. 202"; R=NO./ 
m,p. 24f ; R-CH;,, m.p. 232" (with 
decomp.); R-CH^O, m.p. 210-212° 
(with decomp.) 

R- C,;H, -SO.NH -C - NH) -NH-C ( -NH) 
•NHR' .. (Ijj) 

R-NO 2 ., AcNH, NH.., etc. R'==.H, alkyl or 
aryl. 


Ihe ei^jfhteen new compounds indicated above 
have been synthesised by the interaction of the 
iiydrochloride of the required sulpha-derivative 
and the corresponding para-substituted-phenyl- 
cyanoguanidine in boiling aqueous dioxan me- 
dium. Tlie compounds were obtained as their 
hycirocldoride salts and crystallised from di- 
lute' alcohol or water. The substituted phenyl- 
cyanoguanidines were obtained after denitro- 
genating the corresponding substituted phenyl- 
azocyanoguanidines and the report of a syste- 
matic study or tile denitrogenation of similar 
triazines will be communicated later. These 
compounds which are Cairly soluble in water 
and bitter in taste are being tested against bird 
malaria (P. gaUanaevum) for their activity as 
anti mala rials. 

Furtlier work on substituted biguanides as 
possible antimaiarials is in progress. Full 
paper will be published elsewhere. 

One of the authors (H. L. Bami) wishes to 
thank the Indian Research Fund Association 
for the award of a research fellowship which 
enabled him to undertake this work. 


H. L. Bami. 
B. H. Iyer. 

Organic Cliemistry Labs., P. C. Guha. 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

July 25, 1947. 


1. Diaz de Lt‘<)n, /V^/y/r /fcalth Rt' ports ^ Washingten.'- 
1037, 52, 1460. 2, CiiYil, /imi, Xrop. Afcd. a^id Parasitol^ 

1043,37, 116. .3. bami, Iyer and (iuha, “ Recent ad- 
varute.s in the (:lu;mi."stry of .synthetic antimaiarials/’ 
SciemY and Cn//u/Oy 19*17, 13, 18-26. 4. Curd, Ann. 
Tropo M^d. and /htrasiioLt 1946, 39, 147. 6. Curd and 

Rone, y.C.V., 1946, 343. 6. — , /ind,, 720. 7. Bami, 

Iyer and (Iuha, /, Indian fust. .SV/., 1946, 29A, D8. 
tf. Seif ner and Cult urr, 1946, 12, 448. 8. Rose, B.R., 

660638, 1943. 9. Winnuk, U.S.P., 2296884, 1943. 


milk progressively retarded coagulation by 
animal rennet, curdling ot cow milk being 
altogether mhibited above 100 per cent, addi- 
tiom The corresponding dilution of cow milk 
with water retarded the rate of coagulation but 
did. not altogether inhibit it. The peculiar pro- 
perty of the vegetable milks is not due to the 
mermolabile inhibiting factor reported by 
Tauber,- as the preparations used in our ex- 
periments were processed products obtained 
after prolonged boiling.^ 

In contradistinction to the activity of the 
animal ^ rennet, we find that vegetable rennets 
from different sources and, particularly the one 
from the latex of Ficus carica,'^ coagulate both 
animal and vegetable milks with equal facility. 
This difference in the activities of. the -two 
groups of rennetic enzymes is under study. 

The mechanism of digestion of vegetable 
milks in the animal body is still comparatively 
obscure. Attention*”^ has already been drawn 
to the wide disparity between the in vitro and 
the in * vivo digestibilities of soya milk. There 
is increasing volume of literature^^i on the 
•nature and properties of the trypsin-inhibitor of 
soya-beans. We have found that the trypsin 
inhibitor has no inhibiting action- on rennetic 
activity. 

The foregoing observations would show that 
the digestion of vegetable milks in the animal 
body follows a different course from that of 
the animal milk. The ultimate results, as rep- 
resented by utilisation in the animal body, 
seem, however, to be the same. Further stu- 
dies designed to throw fresh light on the 
mechanism of digestion are in progress. 

C. R. Krishnamurti. 

Dept, of Biochemistry, V. Subrahmanyan. 
Indian Institute of Science, 

Bangalore, 

August 13, 1947. 


1. Desikachar, H. S. R , De, S.S., and Subrahmanyan, 
V., Ann. Exp. Bio. Med., 1946, 6, 49. 2. Tauber, H„ 

J. Biol. Chem., 1937, 107, 161. 3. De, S. S., and Subrah- 
hmanyan, V., Curr. Sci., 1945, 14, 204. 4. Krishnamurti, 
C. R,, Jagannathan, V., and Subrahmanyan, V., J. Sci. 
and Ind., Res., 1946, 4, 72). 5. Krishnaswamy, N,, De, 
S- S., and Subrahmanyan, V., Ann. Exp. Bio. Med., 
1946 6, 66. 6. Ham, E. W. and Sandstedt, P. M., J.Biol. 
Chen,, 1944 154, 505. 1. Bowman, D. E., Proc. Soc. 
Exp. Biol. N. Y., 1944, 57, 139. 8. Kunitz, M., Science, 
1946, 101, 6fc8. J. Gen. Physiol., 1946, 29, 149. 10. 

Macfarlane, R. G., and Filling,!., Lancet, 1946,250, 888. 
11. Christenson, R. L., and Macleod, C. M., /. 
Physiol., 1946, 28, 659. 


RENNET COAGULATION OF VEGETA- 
BLE MILKS 

The in vivo digestibility coefficients of soya and 
groundnut protein as present in their milks 
have been shown to be 92 and 95 respectively 
as compared with 93 of cow milk protein.^ In 
contrast with this, even high doses of animal 
rennet failed to coagulate the vegetable milks. 
This occurred in spite of raising the low (30 mg./ 
100 c.c. of milk) calcium content of vegetable 
milks to the level of that of cow milk (120 mg./ 
JOO c.c. milk). Addition of soya milk to cow 


AMMONOLYSIS OF ALIPHATIC 
KETONES WITH HYDROGENATION 

During the course of our studies in the synthe- 
sis of compounds allied to paludruiei»2,3 con- 
.siderable difficulty was met with in preparing 
isopropylamine, one of the necessary inter- 
mediates. In our early experiments this was 
prepared by both Gabriel’ and Hoffman’s^ 
methods which were tedious and lengthy. 

Direct ammonolysis of acetone with hydro- 
genation was a feasible approach which was 
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Tablk I 

Preparation of aliphatic animci^ front Ketones 


1 

Ketone 

Dorrespondijig uinine 

It.r. eV'/OHR mm. 

Yield % 

1 Acetone 

Isopropyl amine 
CHsClKNIU)-^!!:, 

32*-34 

m 

2 Methyl ethyl ketone 

2“Aminol)ut;m<; 

<.^Hb(:iUnii3)-c:i1:, 

90-02 

87 

3 Diethyl-ketone 

3*Aminopt*ntane 

84 ■■■■-'HO 

75 

4 MethyWi-propylketone 

2”Anunt»pentane 

m-m 

87 

r> Methyl-isobutylketone 

/Msohexylaniine 

c:HaCn(NH2)-(:HM*(:H(CHa)2 

m)«io2 

80 

6 Methyl-«-amylketone 

2* Ami noheptane 

(:u.rt:H(Nn..)<((ur2)4*cn.i 

i 130 138 

1 

40 

7 Methyl-^^-hexylketone 

2-Anunooctane 

: 164-105 

1 

00 


tried later on with very encouraging results. 
Acetone was converted into isopropylamine in 
good yields by using aqueous or alcoholic am- 
monia in excess with hydrogen under a pres- 
sure of 100 Ibs./sq. in. and at a temperature 
of 50-60*' C. in presence of Raney’s nickel as 
catalyst (5-10 per cent.). 

A number of other aliphatic kctone.s were 
used in the synthesis of the corresponding ali- 
phatic amines (Table I). In the case of water- 
immiscible ketones, solvents, higher tempera- 
ture and longer period of reaction were neces- 
sary. Amines were Isolated from the reaction 
mixture as their hydrochloride salts, regene- 
mizd with alkali and purilled by repeated dis- 
tillation. In all the experiments the primary 
amines were the main products, and only 
negligible amounts of secondary or tertiary 
amines were obtained. 

The mechanism of the reaction has been 
explained by Loffler^’ and Magnonic.*^ The 
present series of experiments indicate that this 
method is of general applicability for convert- 
ing aliphatic ketones into corresponding amines. 

Details of this work will be published else- 
where. ‘ . , , X 

One of the authors (H. L, Bami) wishes to 
thank the Indian Research Fund Association for 
the award of a research fellowship which 
enabled him to undertake this work. 

H. L, Bami. 

B. H. lyER. 

P. C. Guha. 

Organic Chemistry Labs., 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore. 

July 25, 1947. ' 
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5. Hoffmann, 1882, IS, 768. 6. LofHer, Arr.,1910, 
4?, 2032, 7. Mignonic, Compt. rend., 1921, 172, 223. 
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PHENOLPHTHALEIN AS ADSORPTION 

INDICATOR IN ARGENTOMETRIC 
TITRATIONS 

In a recent communication* the applicability 
of n^sorcinol-suecimnn as adsorption indicator 
has b(H'n dest'rihed. I hnd that phenolphtha- 
lein i.s adsorbed to an a|)preciable extent by 
the AgCl— Ag * systenn, and can b<* used m an 
adsoi'ption htdicator for titrations of chloride 
ions against silver ions, at a pH of B-IO. In 
this range it gives on adsorption a deihute pink 
cedour to tht' silver chloridt‘ particle.s. 

For th(‘ practical application of the indica- 
tor, a drop of 0-2 per ceni, phcrudphthalein 
is added to 10 c.e. of potassium chloride 
(about N/10) solutitm. A rinjp or two of 
dilute ammonia is mm added until the 
solution assumes a slight pink colour. Silver 
nitrate is now run in, and m soon as the 
equivalent amount of silver nitrate ha.s been 
added, just a drop of the titrating solution in 
excess causes the coagulation of silver chloride 
which separates out as a dellnltely bright 
pink mass leaving the supernatant solution 
colourless. 

Quantitative measurements on the adsorp- 
tion of phenolphthalein by the neutral and 
positively charged silver chloride iKKiles will 
be published in dttail elsewhere. 

Chemical Laboratories, R. C. Mkhrotra. 

’The University of Allahabad, 

July 15, 1947. 


1, Curr. Sci., 1947, 16, 119. 


ON THE OCCURRENCE OP PROTOZOA 
IN LAND-FILTERED SEWAGE 
EFFLUENT 

It has been shown that certain cillate protozoa, 
particularly Vorticellids, are of special signifi- 
cance in the Activated Sludge Process and other 
artihcial systems of sewage purification, and 
that these protozoa in the sewage tanks are ori- 
ginally derived from soil.'*'-*** Further observa- 
.tloni?. ca^rried out d\4rln| the last four yearj$., at 
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Photomicrograph of a Colony ot Carchesiiim 
r Cl* an^ L. occurring in the land filtered sewage 
: at Madura. X 76. 

vage is daily filtered, without any pre- 
terit, on an area qf about 113 acres of 
sloping land in the neighbourhood of the 
The soil is fairly porous and the effici- 
)f the soil drainage is maintained by hav- 
jinderdrains and also by periodically 
ing sewage matter accumulating on 
,il surface.il The underdrains consist of 
n pipes loosely jointed and laid in rows 
[epth of, 3 to 4 feet, the distance between 
ows of pipes * being about 33 feet. The 
the land-filtered liquid, which is fairly 
flows down through these pipes into a 
lly constructed effluent channel. The 
yX ftom this channel (the quality of the 
i^-j. generally conforms to the Royal Com- 
n Standard) is finally utilised along 


Fig. 2. An individual of C. epistylis Cl. and L. enlarged 
X 360. 

Chironomus sp., prawns, crabs, gastropods, 
frogs, fish and other forms also flourish.n 
The protozoa and other fauna develop in 
large numbers in the effluent in all seasons of 
the year unless sewage irrigation is stopped 
for unduly long periods, as under the condi- 
tions of excessive and continual rains, when 
they slowly disappear ; but . when the se- 
wage application is resumed, the fauna also 
gradually develop. Thus during October- 
December 1946, when sewage irrigation was 
stopped due to unusually heavy rains, from 
30th October to 20th November and again 
from 30th November to 19th December, the 
protozoal growths and other fauna, particu- 
larly the fish, . were largely absent from the 
effluent, but reappeared when sewage irriga- 
tion was continued. 


Q (South India) have shown that these 
^ iaaturally develop in large numbers in 
filtered sewage effluent and from an 
link in the chain of life processes 
„^edium. The^ practice of land-filtration 
and the soil conditions at ■ Madura, 
ue of development of the protozoa in 
ment and related aspects are briefly 
below. 

has now a population of about three 
. lakhs, and the sewage from more 

the population is discharged into the 
ipai sewers. The daily discharge of 
^ from this population is about three 
^ gallons, including a comparatively 
^antity of liquid waste from the textile 
•^bout two million gallons of this volume 


with irrigation water for agricultural purposes. 
The land filtering the raw sewage is also cul- 
tivated and the principal crop grown is guinea 
grass which yields very well (about 120 tons 
psr acre per year). 

On either side of the effluent channel, as 
also attached to certain green algae, may be 
seen large whitish fluffy masses of Vorticellids 
which are composed of a number of species of 
Carchesium and a few species of Epistylis. 
The dominating forms are the species of Car- 
chesium and one of the commoner species is 
Carchesiuni epistylis Cl. & L. (Figs. 1 and 2). 
Species of the simple Vorticella and other 
ciliate protozoa, such as Paramoecium, also 
occur in the effluent. Along with the proto- 
zoa, worms, insect larvae, especially those of 



2S6 


Letters to the Rditor 


Current 

Science 


We have made a similar observation 
in regard to the development of protozoa 
in the Activated Sludge tank, viz., if aera- 
tion of sewage is continued without any 
fresh supply of raw sewage, the protozoa cease 
to multiply and become inactive and eventually 
disappear, presumably because of the lack ^ of 
nutrients from raw sewage. In this connection 
it is of special interest to observe that exami- 
nation of activated sludge from the purification 
plant at Bangalore over a period of several 
years has not revealed the presence of any 
species of Carchesium, while there is always 
a preponderance of Carchesium sp. in the land- 
filtered sewage effluent at Madura. The signifi- 
cance of this observation is still under study. 

The occurrence of Carchesium lachmanni in 
oxidising filters was reported many years ago 
by Boyce.^- Fowler^-^ observed this protozoan 
in the effluents from the contact beds and per- 
colating filters at Davyhulme, Withington and 
Gorton Sewage Works (Manchester). Recent- 
ly Lloydi‘i has drawn attention to the more im- 
portant ciliate protozoa occurring in percolat- 
ing filters and these forms include Carchesimn, 
Vorticella, Epistylis, Opercularia, Aspidisca and 
Chilodon. 

The authors thank Prof. V. Subrahmanyan 
and Dr. Gilbert J. Fowler for their keen inter- 
est in the work. Their thanks are also due to 
the Municipal authorities at Madura for their 
kind co-operation in the investigation. 

Department of Biochemistry, 

Indian Institute of Science, S. C. Pillai. 

Bangalore R- Rajagopalan. 

and 

University of Mysore, 

Central College, B. R. Seshachar. 

Bangalore, 

July 13, 1947. 
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TAMARIND SEED POLYSACCHARIDE 

Diverse views have been expressed regarding 
the classification of the polysaccharide of the 
tamarind seed kernel, leading to confusion 
in the name of the substance. 

The polysaccharide, possesses the character- 
istic property of forming acid-sugar- jellies 
just like the fruit pectins. Unlike the latter, 
however, it is not derived from polygalacturo- 
nic acid ; but it is a carbohydrate composed of 
xylose,. , glucose ■ and galactose.f Further^ it . is 


capable of forming joiUos untlm' varyin)* am- 
ditioiis of pli including nmili'alil y.’’*' It dot's 
not, therefore, strictly coint' inuliu* the cla.^s; of 
pectins,'^* a.s defined in tlu' Reptui ol tht‘ 
American Chemical Society <>n P«*elin Ntuiusi- 
eJature."* Hence it is desirabh', a*; already 
pointed out cLsewhere,'^ eitlua* to t'nlarf't' tlu* 
accepted definition of the word p<*etm so as to 
include substances of tiu' t.ypt‘ of the tamarind- 
seed product or to coin a new Itaan to dt'sig- 
natc them. If tlie latter altt'rnativo wvre 
adopted, it would bt‘ (U‘sii*al)U‘ to cl most' such 
a term as would indicate not only tlie choinicai 
nature of these substanct's, but also, if j los.siliha 
their most important eharai'ti'rist ie pliyical iiro- 
perties. On the basis of tlu'se crittaaa, tfu' name 
‘polyose’ or 1iexopentosan\ siiggt‘steii by Savur 
and Sreenivasan,*' does not semn to be satisfa<*- 
tory. The term. ‘‘Jt'lIos(‘” apptsirs to bt‘ .suit- 
able inasmuch as it indii'ah'S both the carbo- 
hydrate nature and tlie jidly-fornung, propmty 
of the substance. Jcdlosc's, like pt‘elin.s, gum;; 
and mucilages, may .b>rm a tu*w group anumg.st 
the carbohydrates. 

Forest Research .institute, P. S. 1\ao. 

Dehra Dun, S. Kiusiina. 

June 1, 1947. 
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WILT DISEASE OF GUAVA \PSID1UM 
GUYAVA L.) 

For the last few yeai’s a very high rat(* of 
wilting of guava plants has been <»l>s<*rvcd m 
certain orchards in lAicknow. 'fhe rt‘;:uH tjf 
the initial survey of orchiards in and round 
about Lucknow and in (‘(uiain districts tif fht* 
U.P. showed that tJu' disiscse is fast iH'conung 
a menace to the orchard owiu'rs. The* prob- 
lem was, thererore, taken up for pathological 
investigations. 

In order to find out tlu* li nu* of inci<lence 
of the di.sease and the rate* at whit'h it a<ivau» 
ces, the guava trees of the Govc*rnnu‘nl Horti- 
cultural Garden were ke|)t imdt*r cartTul oh** 
servation during the. year 1945 and 1946. 'rhe 
highest rate of wilting ha.s h<*en observed 
during the rainy season. The disease starts 
in August with the largest niunlmr of deaths 
in September and October. In Kovenilier there 
is a marked decrease in the luunlu'r of trt‘cs 
wilting, and with advancing wintc‘r the <iist‘aso 
comes almost to a standstill (Fig. 1). 

The symptoms are more or le.ss .same as de- 
scribed for the wilts in general for higlu'r vas- 
cular plants. The first external symptom was 
yellow colouration of the leaves of terminal 
branch, which was followed by tlie drying of 
that particulair branch. Simultaneously other 
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Treatment 

Age of seedling 

Average % of wilt 

Inoculated 

Control 

1 month 

3 month 

86*3 

nil 

Inoculated 

Control 

3 months 

3 months 

100 

nil 

Inoculated 

Control 

1 year 

1 year 

S3 

nil 

Inoculated 

Control 

3 years 

3 years 

80 

nil 


naa wutea, an etiort was 
+ fungus from roots, anci 

atoost m every case the fungus inoculated was 
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Hh* nature of tht» distsase indicated that it 
vyas du(* t<* r<K»t inbs’liou. Nevertheless isola- 
ticaiH vvi‘re tnad ‘ from ditrerent parts of root 
and alioot of diseascsl tree's along with those of 
th(* healthy tre<*.s from the same orchard. 
T1h‘ residt of the isolation .showed prevalence 
cif Firntriutfi in tin* root sy.sttan and the lower 
part of tin* shoot of tlie diseased tree, the 
upper part liaving (^‘rtain othcT fungi. In very 
few easi*s a non-.sporulating fungus was found 
asKoeiatiHi with FiinariMn. 

The Isolation t xperinumts gave a strong indi- 
cation that FttHariuHi was the cause of the 
wilt. Pathogenic ttssts were, therefore, carried 
out usiifui monohyphal culture of the fungus 
on guava schhI lings, one month, three months, 
one year and thn*e yi‘ars old. All the inocuia- 
tion c*xperimeiits were made in potted plants, 
to the soil of whicii tin* Fui{anu7n culture was 
mixed in a definite proportion. 

The following table gives a summons M result 
of root inoeulatiotii witli seedlings of different 


Shoot and foliage inoculation was also tried 
by spraying the fungus dilution with an atom- 
izer, and putting the inoculum on injured and 
uninjured surface of the leaves and stem but 
with no result. 

For the purpose of correlation, a study of the 
soil microflora of the infected orchard during 
various months of the year was undertaken. 
The dilution plate method was employed for 
this study. Apart from several other Fungi and 
Bacteria that were obtained, a marked varia- 
tion was found in the number of Fusarium 
colonies appearing during various seasons. The 
accompanying figure will give an idea of the 
distribution of Fusarium during different 
months of the year. ^ 



Fig. I 

Having established the pathogenicity of the 
Fungus, a study of the mechanism and physio- 
logy. of wilt was undertaken. The work is still 
in progress;- but the results so far obtained 
. show that the fungus grown in liquid medium 
(Richard’s solution) produces some toxic sub- 
stance which causes wilt in the guava plants. 
Seedlings transferred to these solutions die 
readily. In twenty days’ old culture solution, 
freed from the fungal growth by Seitz’ filter, 
the first symptom of wilt in one-year old seed- 
lings was observed about 3 hours after their 
• .transference,! aiifi-witHny l(bfto: At2.- houra they 
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Were c<>m|,)k'tely wilted. Seedlings kept in 
liichard's solution (uninoculated) as control 
rc‘ ina i n e d ii n a lice te d . 

The detailed paper will be published shortly. 

Botany Department, S. N. Das Gupta, 

Th 2 University ol Lucknow, »T. N. Rai. 
Lucknow, 

June 25, 1947. 


THE NEST OF A RESIN-WORKING 
SOLITARY WASP 

A wasp nest built entirely of resinous sub- 
stance was noticed on the door of a bath-room 
at Namkum, Ranchi. The nest consisted of 
eigl'i round and about thirty oval cells. The 
roimd cells, with circular openings, were 
semi-elliptical in section, 12-13 mm. in dia- 
meter and 9-10 mm. deep. The oval cells 
wc're 13-14 mm. long and 5-6 mm. broad. The 
rough surface of the cells were made up of 
lumps of r;'sin, mostly of hard pale yellow 
and some soft brown, arranged in concentric 
rings. The cells, on breaking, smelt strongly 
of gum ben/.oin. The walls of the cells were 
quilt' hard and brittle, and found varni.shed 
with a wliitish glistening substance, probably 
scei'eted by the wasp grub before pupation. 
Tip' nest i*esembled that of the typical ‘mud- 
dauber’ (jr ‘potter’, and probably was construc- 
ted by one of the Eumenid wasps. 



Fig. 1. SlH)wing rosin wasp ne.sts on door (nat. fti/.o) 
K. N.— ’round brood cells; O. N, — oval brood cells; 
M.W. Mutillid wasp, female, X 3. 

All the cells except four with dead adults of 
a species of Mutillid wasp (Mutilla sp.), were 
empty. The female Mutillid is wingless ; head 
and thorax black and coarsely rugose ; ocelli 
wanting ; abdomen with black pubescence ; the 
lower margins of first and second abdominal 
segments with narrow transverse bands of 
glitt£ring golden hairs. The male is winged ; 
ocelli present, three in number on vertex ; 
mandibles slightly bent and tridentate ; pat- 
ches of golden hairs present on head and thorax 
in addition to bands on abdomen. The Mutillid 
wasps are probably parasitic on the immature 
stage of the Eumenid wasp which build the 


re.vin nest. The majority of aptubos of Miitil- 
lid wasps aro found parasitic on Aculcata hih 
nK'noptcra ; Maxwi'li-LiTroy* has riM'ordcd 
rntiri' than oiu* spt'cii's of Miidlla parasitic' on 
Eumenid wa.sps in India. Soim^ of the* empty 
cells conlaiiu'd remnants of tsiii‘rpiUar.': ; appa- 
rently eaU‘r})illars wire u.sed as prey by the 
Eumenid grubs. 

Little is known of Iht' uestiug, liahits of 
r<.ssin-gatht'ring wasi)s in India. Maxwtdl- 
Lefroy nu'iition.s a Kuin nid (H/Jime/in/m mtU 
duhiiu Kabi*.) which makes a cluster ot oval 
cells coated with a black gummy substance, 
Phil Rail,- in a rt'ct'ni paper on Mt'xican soli- 
tary and social Bu‘s, states that tlu* Mt*gachiUd 
Bees use resin only for plufk-; fnr tin' ci<»or ways 
and partitions witiun the et'Ils of old nests ot 
paiier wasps. 

The resinous substanec is prt^xddy composed 
of resin and bark scrapings of fdants chewed 
together and mixt'd witlv tlu' saliva of tlu' wa.sp. 
Seven grams of tlu‘ yt'llow rc'sin from thirty 
cc'lls were analysed. 

Cold water luis no ctri'cl on the renm. The 
extract with boiling water is pale gretshsh yel- 
low. The extra<‘t did not rcdiuw Fchhng’.s 
solution, indicating the aliscticc of rtslucing 
sugar. Boiling 95 ihu* cent. aUajlud extracts 
36*6 pi'r cent, of the resin. The alcoliolic 
solution is acidic to litmus, cvoIvc.h Co., from 
.sodium ])i('arbonatc solution and b'uvtss a hard 
dis(‘ontinuous him on mmporatitm. On dilu- 
tion with water a ('olloitkd jiolutitm is fonnefi, 
from which liic lassin could he .M'parattai by 
till* addition of an cUsd rolyte like NaCl. This 
method was used to t)urify tlu' resin. 


Cbaracl mi sties of llu' yeUuvs lesio hoin uasp ursl 


SofUafmi' 

Mching i)o‘uU 
Acid value .. 
SaixafUuation value •• 
Ash % 


tMV 102“ f. 

lure i2o ' (■ 

31b 3 

men 

(b4l 


'fhe aleohol-insolul)!.’ part consi.sttal of a 
small (luantity t)f llhrou.s material, wdute granu- 
lar substance and some du.si particles. I’his 
.softened at 15()‘’ (’., but (lid not melt |)ro|H‘rly. 
On ignition it left a wliite ash. 

Destructivt' distillation of iht' re, sin yitdded 
47-5 per cent, of tiu' rtvsin as an (nl with 
.strong smell of gum benxoin* and refractive 
ind(^x, 1-502. 

T, V. Vknkathaman. 
T. Biiowmik. 

Indian Lac Research Institute, 

Namkurn, Ranchi (IMhar), 

April 25, 1947. 


I. Maxwell Lefroy, 11. , /m/futt /nmi /.jfr, 1009,137. 
212. 2. Phil Kau, Ann, Eni, Sn^f. Amrr,, 1013, 3S, 
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POST-EMBRYONIC DEVELOPMENT OF 
ANTENNA IN APHIDS 

During the course of my study of the various 
nymphal stages of Aphids, I found that Saxe- 
na’s> observations regarding the mode of 
post-embryonie development of antennie of in- 
sects in general and Bagrada picta Fabre in 
particular are not in conformity with those 
of Fuller,- Bugnion-* and Quadrir* Studies both 
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on the alate and apterous viviparous forms of 
the three species of aphids, viz., Aphis gossypii 
Glover, Rhopalosiphum pseudobrassicce Davis, 
and Aphis nerii Fonscolombe show that the 
mode of _ development of the antennas is more 
or less similar in all these forms. 

In the adult insect each antenna is six- jointed, 
mobile, filiform and beset with spines. A pri- 
mary sensorium is situated on the top of the 
penultimate and another at the base of the 
ultimate segment, while the secondary sensor ia 
are distributed from the third to sixth seg- 
ments. The scape is the smallest and the ulti- 
mate segment, the longest. 


9 2 3 ^ 5 6 7 9 
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Figs, 1~8. AntennJC of the nymphal stages of 
Alate and Apterous vivparous females of Aphis nerii 
Fous. Figs. 9-16. Antennai of the nymphal stages 
of Alate and Apterous viviparo'is females of R, pseudo^ 
brassicoe Davis. FIGS. 17-24. Antennae of the nymphal 
stages of Alate and Apterous viviparous females of 
A» gossypii G. 

Just after hatching, the first stage nymph 
lias four- jointed antenna. The scape and pedi- 
cel are nearly of equal length, while the fourth 
or the ultimate segment is the longest. .The 
primary sensoria .are present, one at the distal 
th? thir.d segment^, the other at the base 
fbutth.'' A consmctidn then 'begins to 
appear in the third antennal segment. 

After the first moult the antenna elongates 




slightly. The scape and pedicel remain nearly 
of equal length. The constriction which started 
in the third segment of the first stage nymph 
becomes very clear, dividing the segment into 
proximal and distal portions, the former being 
longer ^ than the latter. The antenna is now 
five- jointed, the ultimate segment being the 
longest. The primary sensoria in this stage are 
situated on the top of the distal portion of the 
third segment, which may be called the fourth 
segment and at the base of the ultimate seg- 
ment, which now becomes the fifth segment. 

The antenna in the third stage nymph 
elongates further, having five segments, the last 
being the longest. The primary sensoria are 
situated on the top o*f the fourth and at the 
base of the fifth segment indicating that these 
are respectively the future fifth and sixth seg- 
ments of the adult. The third segment also 
increases in length, and a constriction again 
appears in it. 

In the fourth stage nymph the antenna con- 
tinues to elongate. The pedicel becomes 
slightly longer than the scape. The constric- 
tion which had started in the third segment of 
the previous stage divides the segment into 
two parts, the proximal portion being longer 
than the distal, making the antenna now six- 
jointed. The primary sensoria are situated on 
the same segments .as in the last stage, the seg- 
ment now being the fifth and sixth. 

It is concluded that the pedicel does not 
divide in Aphididae. In this family the post- 
pedicel elongates and becomes three-segmented 
by two successive divisions which take place 
in the second and fourth nymphal stages. These 
observations agree with those of previous work- 
ers-~‘i except of Saxena.”*- 

I wish to record my thanks to Dr. Rakshapal, 
Lucknow University, for his valuable sug- 
gestions and correction of the manuscript for 
the press. 

Entomologist , 

Gwalior, C. B. L, Bhargava, 

June 23, 1947. 
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METABOLISM OF UNSTRIATED 
MUSCLE 

Studies of the activity of frog’s stomach mus- 
cle have shown that there are separate meta- 
bolic mechanisms for the production of mecha- 
nical activity under different conditions. 

1. Activity under ancerobic conditions . — The 
excitability of the muscle to alternating cur- 
rent (10 volts for 10 seconds every 1 minute), 
after a variable latent period, is at first in- 
creased and then depressed, and finally the 
muscle may be completely paralysed, though 
partial activity continues for a long time in the 
absence of oxygen. During this steady state, 
if oxygen is admitted, there is at first a depres- 
sion before the response returns to normal ; 
this depression may amount to complete para- 
lysis— bki^geh ’ ' parMysis. ' These expfer^ments 
suggest two mechanisms — for aerobic and anae- 
robic conditions — in unstriated muscle, and 
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tliose two are mutually exclusive ; this, in fact, 
is a Pasteur reaction J 

2. Activity in acid aolutiona. — Unstriated 
muscle may become hyperexcitable in acid 
solutions (pll 6*5), In alkaline solutions, glu- 
cose has a benelicial clTect, but this becomes 
less marked in acid solutions. As a matter of 
fact, in acid solutions, pH (r5, the effect of 
glucose' may be inhibitory. This difrerential 
effect of glucose suggests that there are differ- 
ent metabolic mechanisms in alkaline and acid 
solutions respectively. 

3. Tonic and. iinitcJi contractions.' — If by re- 
peated stimulation in the absence of oxygon, 
the musc-le becomt's fatigued to alternating cur- 
rent, th<.‘ addition of potassium ion (20 per 
cent, of the sodium of the saline replaced with 
potassium), produces a powerful contraction, 
and the excitability to alternating current also 
greatly increases, so that the asphyxial para- 
lysis is abolished. This effect is produced by 
all substances that produce tonic contraction. 
These experiments suggest that there arc differ- 
ent n'U‘talM)Uc mechanisms for tonic and twitch 
contractions but the energy released by the 
formc'r is utilisable by the latter, 

4. Toims. — Oxygen consumption oxt)crimcnts 
have shown that there are two kinds of tonic 
contractions, one that uses oxygen and the other 
that does not.--*^ This has been confirmed by 
the linding that there are two kinds of tonic 
contractions, one that decreases and the other 
that increases in the absence of oxygen. ^ As 
a matter , of fact, it is passible for unstriated 
muscle to maintain consider able tension for 
several hours in the absence of oxygen and die 
in the contracted state ; this tonic contraction 
apiJears to be identical with asphyxial rigor in 
striated muscle. One kind of tonic contraction 
of unstriated muscle appears to be identical 
with contracture of striated muscle ; thi.s uses 
oxygen. The other kind of tonic cbntraction, 
which does not use oxygen, appears to be 
related to rigor mortis of striated muscle. Con- 
tractions of striated and unstriated muscles are 
thus closely related. 

INDEKJIT Sl.NKUT, 

^ Mas. SuNTi’A Indkkjit SiNcai. 

Physiological Laboratory, 

Dow Medical College, 

Karachi, 

June 9, 1947 
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EFFECT OF DIFFERENT NUMBER OF 
TILLERS ON THE QUALITY OP 
PRIMARY {MOTHER) SHOOT IN 
SUGARCANE 

Primary (mother) shoot in sugarcane is al- 
ready known to be of superior quality than its 
tiltersi.b- jThe,gfff?gt gf jdiffergpt inumbgy^, of tU- 
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levs on the mothcT--.shoot is, how<'V(*r, not fully 
known. Expt'i-iuu'nts in thi.s dit'ection were 
carried out at tlu' Main Sugai*c*an(‘ Ih'search 
Station, Shahjahanpiir, during 1943-44 and 
1945-46 with Ci). 527 and C’oS. 146 rt'spt (‘lively. 
Five hundred primary shoots were' taggpd in 
the February-planU'd crop during the montii of 
April. Subst'qiu'Tii tillers wove laludltHl a:: lluyv 
eirK‘i*ged, The primary shoots (A (o D) w(*re 
divided accoi'ding to tiu' numb(*r of tillers, 
0 to 3, witli tlu‘ plants ii\to 4 tiasitments. 

Tillers that followed abovt' tlu* (juota of tin' 
respeelive Iri'atmt'Jils were rut out ev(*ry wc'i'k, 
and only plants that ac((uirt*d their trt'alnumial 
quota of tillers by Iht' middle* (»f July were 
sekxded. 

The different kinds of priiuaric's and tilU'r.s 
were examined for juiee ciuality during tin* 
crushing sc'a.son with 10 (‘aiu'.s coming from 
10 different plants for each sample. 

Taiiuk I 

Shoxoing quality of difft^reni kind.^ of pritnarics 
and tJiair secondary shoots 


<:<>. r>27( 1043 44} 


(:oS,l46(UM5 46) 


'I'K.-atnienU 


Sut.To.se 


Purity 


Su( rose 


Pudly 


A-PriiiKiry .shoots 

13-38 

70-78 

b Priinary shoots 
with 1 tiller 

1. frimiiry 
shoots 

M-rd 

84- 01 

2. 1st tilhu’ .. 
(Mhhnury .shoots 
with 2 tillers 

14-10 

81-68 

1. Prirnury 
shoots 

14-85 

84-80 

2, 1st tiller 

14 -05 

HO-HH 

3. 2iKltill(*r 

1) Prim.'iry .shoots 
with 3 tilhu's 

12-86 

78-55 

1. Primary 
shoots 

- • 

-- 

2. 1st tiller .. 

. . 


3. 2n(l tiller .. 

. . 

» . 

4. 3rd tiller . . 




10-70 

20-45 


10 -HH 


20-53 

2tbl4 

lO-OH 


20-60 

20-54 

20-40 

10-84 


80-32 
HO -58 


88*02 


00*50 


80-50 

80-08 


00-07 

80-07 
HO -35 
80-35 


I he above data not only further ctHitlnn 
tfie view that the primary shoot is sup(*rior in 
quality than its tillers, but alst) make it eU'ar 
that the largt'r the number of lilleu's the bc'tter 
the quality of the primary shoot. 

My thanks arc due to Dr. A. K. Mitra for hh 
valuable help in planning this exp(*riment, and 
to the Indian Central Sugarcane Committee 
for financial assistance. 

Main Sugarcane Research Station. 
Shahjahanpur, Ham Krishna. 

June 30, 1947.. 


^ I. Tanje, K. R., Tree. Sugar 7>ch. Axsm\, 1043, 12th 
convention. 2. Rodrigue.s, 11. J*. Pianter and Sag. 
Af/>.,1928, 80, 101. ^ 
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REVIEWS 


of Mathematical Physics. .By H. and 
r^reys. (Cambridge University Press), 
Pp. 679 -hvii. Price 63 sh. 

thiere are books in other languages, 
rly in German, designed specifically to 
e mathematical needs of physicists, 

; been so far no such treatise in English, 
broadly the various branches of pure 
.tics that are often required in prob- 
advanced physics. The book uncker 
s intended to fill this gap. An idea of 
e of the book may be gathered from 
wing table of contents : 1. The Real 

2. Scalars and Vectors, (3. Tensors, 
:es, 5. Multiple Integrals, 6. Potential 
7. Operational Methods, 8. Physical 
ons of the • Operational Method, 
icrical Methods, 10. Calculus of Varia- 
l. Fuinctions of a Complex Variable, 
Dur Integration and Bromwich’s Inte- 
. Conformal Representation, 14. Fou- 
eorem, 15. The Factorial and Related 
16. Solution of Linear Differential 
■3 of the Second Order, 17. Asymptotic 
ns, 18. The Equations of Potential 
nd Pleat Conduction, 19. Waves in One 
n and Waves with Spherical Symmetry, 
action of Heat in One and Three Di~ 

, 21. Bessel Functions, 22. Applica- 

Bessel Functions, 23. The Confluent 
•metric Function, 24. Legendre Func- 
L Associated Functions and 25. Elliptic 

nior author of the book has already 
. a tract on “Operational Methods in 
tical Physics,” which did useful ser- 
..wiving interest in Heaviside’s methods 
years. Much of the matter contained 
ook finds a place in the present work, 
•ly in Chapters 7 and 8. In fact, a 
eaturc of the book is the systematic 
>n of operational methods for solving 
ential equations that occur in the vari- 
lems, and even in the treatment of 
cases such as Bessel’s equation. The 
of the first chapter on the theory of 
of the real variable has increased 
bly the clarity and rigour of the later 
The book contains numerous appli- 
f the methods developed to problems 
cs, particularly in potential theory, 
, electromagnetism, heat conduction, 
:ion, etc. There is, however, compara- 
•le reference to applications in modern 
;uch as relativity theory and quantum 
For instance, the chapter on tensors 
contain even an introduction to the 
differential calculus. It is felt that 
Ion of a few more pages dealing with 
.s of differential geometry and of group 
ad subjects allied to them such as 
Iculas, theory of transformations and 
iilgebra ' would make the book more 
and useful to students of , modern 
1 physics. 


On the other hand, the book covers quite a 
large field of mathematics and contains many 
things that one would not normally expect in 
a work of this type. One such, as already 
rnentioned, is the detailed treatment of opera- 
tional methods. Another is a brilliant chapter 
on numerical methods, which would be of great 
help in the usual computations accompanying 
theoretical investigations. The chapter contains 
practically all the salient details of this sub- 
ject in the brief space of 50 pages. - Most of 
the higher functions that occur in mathemati- 
cal physics, such as the factorial, Bessel, hyper- 
geometric, elliptic, Legendre, etc., are dis- 
cussed in good detail, tn this, the authors 
have boldly used new definitions of the various 
functions, so as to secure greater symmetry in 
the expressions, as also simpler relations be- 
tween different functions. 

The following errors and misprints may be 
noted : (1) In p. 18, it is stated, “It is a matter 

of definition whether w^e say that f(x) does 
or does not exist when {f(x+h)—f(x)y/h-^oo; 
we shall usually say that it does not.” As con- 
trasted with this, see p. 28, line 4, ‘The deriva- 
tive exists, but is unbounded’; (2) in the chapter 
on Legendre functions, it is never stated that 
At stands for cos 0, although the relation is. 
used throughout the chapter; (3) in p. 158, 
line 2, the Jacobian is inverted ; (4) in p. 314, 
the definitions for closed and open intervals 
have been interchanged ; (5) in p. 420, Eq. 12, 
the right-hand side should contain -a factor 1/2 
These, however, do not in any way detract 
from the merits of the book, which will be 
found to be a very useful reference book by 
all workers in theoretical physics. The print- 
ing and get-up are good and come up to the 
usual standards of the Cambridge University 
Press. The cost is perhaps a little beyond the 
means of individual students, which is xmavoid- 
able with a book of this size. The reviewer, 
however, warmly recommends the book to 
every library in advanced physics. 

G. N. Ramachandran. 

A Practical Course in Agricultural Chemistry. 

By F. Knowles and J. E. Watkin. Second 

Edition. (Macmillan & Co.), 1947. Pp. 216. 

Price 12/6d. net. 

The present publication is the second edition 
of a book which first appeared in 1937. The 
authors, who are well known in the profession 
and long associated with teaching and research, 
have made extensive revisions so as to make 
the methods fairly up-to-date. The book is a 
useful compilation, and, apart from its value 
to the student going up for degree examina- 
tion, it is also quite serviceable as a refresher 
to research workers and others who are not in 
a day-to-day touch with the various methods. 

As stated by the authors in their preface, the 
book is mainly intended to give an outline of 
the various methods empinyed 'in 'soil science,' 
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plant biochemistry, dairying’, horliculiurc and 
poultry husbandi*y — all of which are studied 
for the decree course. The methods are natu- 
rally quite numerous and hiL;hly vari(Hl in 
character. The wide scope necessitates brevity 
in description, and althou.e'h here and there 
even elementary principles are ex}dained, the 
main text of the book would require a fairly 
good background of eliemistiy. 

It is presumed that the selected. metluMls are 
intended to be such as can be tried, out in a 
laboratory with minimum, equipment. The 
method of Walkley and Black recommended for 
the estimation of carbon has the advantage of 
ease and simplicity, but it cannot be regarded 
as accurate. Other methods, (xisily adaptable 
to laboratory conditions are also available. In 
some cases, the authors have stuck to some of 
the older methods, though otliers have, not only 
advocated but also found, some of tlie modilied 
and newer methods to be more useful. Tims, 
although the previous moistening of the soil 
with water helps in the Kjcldahl digestion and 
yields consistently more dependable results 
(especially in the case of heavy soils'), there 
is no reference to it. The Fisko-Subbarow 
method of colorimetric estimation of phosphorus 
has not been recommended though it is the 
most popular method for micro-quantities at 
the present time. The use of bismutliatc for 
the estimation of manganese has not been cited. 
Similarly, there is no reference to the use of 
oxyquinolinc for the estimation of some of the 
■ elements, especially aluminium. These are, of 
course, inevitable when the size of the book 
is restricted and the authors have to cater 
mainly to students who do Agricultural Chem- 
istry as one among several subjects. 

The book has been well written with a prac- 
tical insight into the actual requirements of 
the users. Sir John Russell has paid a w'cll- 
deserved compliment in his introduction to the 
book. The printing is excellent, in keeping 
with the . high traditions oi: the publishers. 
The book will be found very useful by students 
of Agricultural Chemistry over different parts 
of the world, V. Subrahmanyan, 

Chemistry o£ Vitamins and Hormones. By S.' 

Rangaswami and T. R. Seshadri. (Andhra 

University, Waltair^ South India), 1946. 

Pp. 329. Price Rs. 7-8-0. 

Biology and medicine arc gU’catly indebted to 
the science of organic chemistry Cor the rapid 
advances which they have registered in their 
respective fields. The entire subject of vita- 
mins and hormones is of so recent an origin 
and has progressed at such bewildering speed 
that it has become impossible for an interested 
worker to keep pace with all the important 
publications dealing with this subject. The 
discovery, isolation and synthesis of most of 
these substances have led to the widening of 
the scope of their application and have contri- 
buted to a better understanding of many bio- 
logical processes. 

Much of the credit for this goes to the 
’ organic chemist, for it was his tribe that made 
it possible to produce in large amounts these 
of the theory underlying the Chakravala pro- 
physiologically active substances and also to 
find simpler, cheaper and sometimes more 
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active sub.stitiilcs pi’cparod syntludically. From 
the point of view of budding o!*ganic chemists, 
this book is an adnnrablo oiu*. 'flaa’c . are 
({('scribed Ihe more' important stage's of e arlie'r 
we)rk on c'aeh vitamin and hoianone'. The' de- 
scriptions of pre)pertie's, siriK'ture' and syntlu'- 
sis foIle)w in eacli case' wlu're' tlu'y are' dofniitc'Iy 
known. The accenint de'alin//; with physiologi- 
cal funciie>n and nu'thods of assay is also wt'll 
writle'U. The be)e)k will he' e>f iiyune'use' use' not 
only to the stude'uts taking tlu'ir de'gret's with 
organic chemistry as syu'cial suhjt'e't, (nit also 
to those investigateirs who ne'C'd from time to 
time information of the kind found in tlu' hook, 
all in one plac'c. V, N. P. 

A Chapter in the Theory of Numbers. By B. J* 

Mordoll. (Cambridge Univei'sity Prc'ss), 1947. 

Pp. 31. Price l/Gd. 

This feirms the subject-matle'r. of an inaugu- 
ral lecture givc'ii at ('‘-anibridge' by the' author, 
and ce)ntain.s a historical review eg the' atte'mpts 
at finding the integral as also rational solutiou.s 
of the equation i/- !■ K .v'* jind a11i('d firol)- 
Icms. Particular cases of K, like' K : - 2, 
K — 17, are famous pre>l>lems, adaptable to 
elementary methods. The the'ory of alge'braic 
numbers has greatly advanced our knowli'dge' 
of the subjec^t. The most ge'ueral equation 
y'::zX'^-\-K which has no rational solutions is 
a problem still awaiting solution. C. N. S. 

Ancient Indian Mathematics and Vedha. By 

L. V. Gurjar. (Ideal Book Service, Saclashiv 

Peth, Poona). Pp. 202. Hs. 6-4 (u* 10 sh. 

Books on the history of Ancient Indian 
Mathematics written in English or for the 
matter of that in any Indian language are,' so 
few that any new book brouglit out has its 
due place and use. Indian inatiu'maticians and 
historians justly resent that the achievements 
of ancient Indian mathematicians art' not given 
proper recognition in books on lustory written 
by Westerners. Several Western savants have 
done valuable service in translating or inter- 
preting the writings of Aryabhata, Brahnm- 
gupta and Bhaskara. But how many books on 
the history of mathematics writti'n in Europe 
and America refer to the value of rt 3-1416 
as first given by Aryabhata, or to Bhaskarifs 
work on indeterminate equations, or to India's 
contribution to the algebra of combina- 
tions ? The need for suitable books written 
by Indians themselves is thus manifc'st ; but no 
useful purpose is served by one’s crying from 
the house-top about the “glorious and profound 
researches’' of ancient Indians, without pre- 
senting a succinct and scientillc account of 
these researches. Mr. Gurjar’s book i.s, from 
this point of view, disappointing. He would 
have better served his brief for the Indian 
cause, if he had set forth the mathcnnatic'al 
justification of the more advanced results of 
the Indian scholars. For example, oni' would 
except in the book a comparative discu.ssion 
of the methods of Aryabhata, Brahmagupta 
and Bhaskara with respect to Kuilaka, of the 
theory underlying the Chakravala process 
and so on. Even from the historicUl |Joint 
of view, the book is not free from defects. 
Most of the geometry found in Aryabhata was 
known to the Jains of the pre-Christian era. 
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is no nioniion at all about India’s con- 
tribution to the liu'ory o! permutations 
combinations, about Bhaskara's 
injt to thc‘ notion of the 
and about Indian 


and 

work pertain- 
difTerential calculus, 

methematics alter Bhaskara, 

esptrially of the Malabar school. 

'rUe author is well versed in Sanskrit, and is 
a Ih-oh'ssor of Mathematics. We would 
eanu'stly supi^-’cst to him to rewrite this book, 
or to write n In^^ov book, with less of super- 
latives but, with more of mathematics. 

C. N. S. 

The Methods of Cellulose Chemistry. By 
ClKir U'S Ooree. Second Edition (revised and 
enlari^ed). (Chapman and Hall Ltd., 37, 
Essex StiH'et. I.ondon, W.C. 2), 1947. Pp. 543. 
Price 42 s?i. 

The experimmital investigator has always 
felt the need of a handy book giving full ex- 
perimental details of specialised methods for 
the study of Cellulose in its various aspects 
as a primary constituent of plant cell, as a 
chemical caitily and as a structural colloidal 
unit In the preparation of this edition, 
Dr. Doree has admirably succeeded in this task 
of provifling “full working details of a selec- 
tion of the subject”. The material is grouped 
under thre^e sections dealing with normal cellu- 
lose, its synthetic derivatives and compound 
cellul(»ses. ' It is hoped that this edition will be 
readily welcomed by the student who is under- 
taking resoardi in the extensive field covered 
by cellulose and the natural constituents asso- 
ciated with it in the plant world, as well as by 
the wot’ker.s in eommorcial laboratories 
trolling and investigating the manufacture of 
cellulose products. 

'rhi' technique associated with X-ray investi- 
gation of indlulose has, however, been omitted. 
It could liave bt'cn included with advantage 
at h ast in tliis cHlition, us Rbntgen s graphic 
midliods of investigation of natural products are 
linding favour even in this coun^ry^ ^ 


Tournal of the History of Medicine and Allied 
Sckncl Vol. I, No. L (Henry Schuman, 

Nt^York), H14(), Price $8.50 per year 
d'his tiuarlerly is devoted 
rtf' I’t'l'it }iit£ to all aspects of the history 

of nwlti o‘ piblic hoallh, dentistry nursing, 
Suj-mal-y. ’ veterinary medicine, 

Kciene<>.s \vhh-li pmlaeed by ,an 

minilier of tlus entitled, “W^at 

inierusluig .'.^"bntidbuted by Editor 

facilitates bm ako the mental pro- 

thc past t^^diievoments but also ^ 

cesses, the ^,ct?OTi and economic 

flicts which against which the 

and political {’fi' u^fpful mr envisaging and 
event was future “Without sound 

planning a act instinctively and 

historical knowledge. X ” 

emiytionally V^\if„ EdftOT medical history is to- 


quities, as a kind hunt for curios, but rather 
as a vital, integral part of medicine. 

The number under review contains 11 con- 
tributions including the prefatory prologue 
to which reference has already been made. 
Personal reminiscences and achievements of 
some of the old world pioneers of medicine 
and pharmacy, medical education in the 17th 
century England, incubator and taboo, animal 
substances in materia medica, are some of the 
subjects discussed in the number. An interest- 
ing and perhaps an unusual feature of the 
journal is the “Notes and Queries” which is 
included to “provide a medium of communi- 
cation between readers with unsolved problems 
and readers who can solve them”. Book reviews 
and notes on contributors are the other fea- 
tures of the journal. The enterprise is sup- 
ported by a panel of consulting Editors 
representing different interests and different 
parts of the world. India and China possess 
a rich tradition in medicine, and the inter- 
national status of the journal would be raised 
by inviting representatives of these two coun- 
iaries to join the panel. The journal will no 
doubt be widely welcomed not only by the 
ever- expanding circle of the medical profes- 
sion but also by historians of science. We wish 
the journal a long and purposeful career. 

M. S. 

The New Genetics in the Soviet Union. By 
P. S. Hudson and R. H. Richens. (Imperial 
Bureau of Plant Breeding and Genetics.) 

The history of development of genetics dur- 
ing the first thirty years of the present cen- 
tury. was marked by a general uniformity m 
the fundamental conceptions of the science in 
all countries including Russia. About the year 
1930, however, there sprang up m Russia^ a 
new school headed by the Ukrainian botardst, 
Lysenko, and supported by a very able philo- 
sophical writer, Prezent, and a body of agri- 
culturists and plant breeders, which was m 
the main antipathetic to the old school. The 
new school derived its inspiration from 
philosophy of dialectical materialism and the 
speculative writings of Darwin, Micurin and 
Burbank, and postulated a system of genetics 
in which the environment was assigned the 
chief role in the determination of the heredi- 
tary constitution of organisms. Accor^g to 
Lysenko, “Hereditary constitution is, as it were, 
a concentrate of the environmental conditions 
assimilated by the pl^t organisms in a number 

°hhir^s®in^dh?ct°contrast to the ^neraUy 
accepted system of genetcis based on Mendel s 
laws^ and chromosome theory of hereditj^ 
hence provoked a fierce controversy m Russia 
which centred mainly round Lysenko repre- 
senting the new school and Vavilov, the old. 

ten years of acute controversy the school 
of Lysenko appears to have gamed the ascend- 
eLyf aXthe Mendehan point of view became 

Thrieneticf conteoversy in Russia nata^y 
exefied world-wide interest among geneticists 
hut the full facts were not well known outside 
Russia This was largely due to the maccesa- 
-+.€7 nf f^vidence which li6 scattered in th© 
liger wliSit of ’scientific Russian literature, 
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and the absence of an impartial and critical 
account of scientific development in that 
country. There were, however, a few attempts 
to review the position, but they were^ often 
marred by the expression of strong sentiments 
either for or against the Russian situation. 

Dr. Hudson and Dr. Richens have done a 
great service to the geneticists outside Russia 
by the publication of this bulletin, which gives 
a critical and impartial account ^ of the origin 
and development of the new school in its 
proper perspective. Purely scientific matters 
in Russia are so much mixed up with histori- 
cal, philosophical, political and psychological 
issues that, without a proper appreciation of 
such a background, it is not easy to account 
for the development of unorthodox theories 
like that of Lysenko. The authors have ana- 
lysed critically the components of modern 
Russian genetics and presented a clear picture 
of the new vocabulary, conceptual system and 
general outlook of the new school. 

The bulletin contains six chapters which deal 
with the historical background in which the 
theories of the Russian school were developed, 
the psychological motives underlying theft- 
enunciation, the various tenets of Lysenko’s 
genetic system including his ‘nutrient’ theory 
and the experimental and theoretical evidence 
on which they are based. The last chapter 
deals with Lysenko’s arguments against gene- 
tics as ordinarily understood. In dealing with 
these aspects the authors have drawn attention 
to the defective methods of experimentation, 
a logical treatment of scientific subjects and a 
complete antipathy to the application of statis- 
tical methods to quantitative data, which have 
characterised the Lysenko school. The authors 
also point out that many of its criticisms of 
classical genetics are out of date and proceed 
from an ignorance of the latest advances in 
the subject outside Russia. 

The bulletin concludes with a summary^ m 
five languages, viz., English, French, Spanish, 
German and Russian, and an extensive biblio- 
graphy of about 300 references. 

S. Ramanujam. 

Rotary Guide to Careers. (Oxford University 

Press), 1947. As. 8 each. 

These are a series of pamphlets issued under 
the auspices of the Vocational Service Com- 
mittee of the Bombay Rotary Club and are 
intended to be guides to the diflrerent profes- 
sions open to youngmen. They are modelled 
on the pamphlets issued by the Ministry of 
Labour and National Service in Great Britain, 
with due regard to conditions and facilities ob- 
taining in India to-day. The information given 
in these pamphlets includes, advice on the 
personal and educational qualifications, the 
opportunities and essential training required, 
and would, therefore, be most useful to all 
those who are keen on taking up a professional 
career. 


Pamphlets dealing with (I) Architecture, 
(2) Banking, (3) Law, (4) Accountancy, 
(5) Engineering, (6) Civil EngiiUHM'ing, (7) 
Mechanical Engineering, liave ah-eatly been 
published. A few more art^ t'Xpei-tod to be 
published soon. Tiiey deal with eotton -raw 
and Textiles— "Civil Aviation and Aii- Si'rviee.s, 
Chemical Engineering, Electrical EnginiH'ring 
Librarianship, and Stock, lUdlion and Exc'hange 
Broking. 

The printing and get-up of tlu'se liainphlets 
is very good. 

11. N. K. 

International Council of Scientific Unions 

Vol 4. Edited by F. J. M. Stratton. (Cam- 
bridge University Prt^.ss), U)4(>. 

This volume, Iik(‘ the previous om^.s, is a n'- 
port of the proceedings of tlu^ fourfh geiuM-al 
assembly of the Council held in London in 
July 1946. The I.C.S.U. is th(‘ sue(H‘.ssor of th(‘ 
pre-war International Research Council. It i.s 
the supreme body in the domain of natural 
science, and the international ht‘arm* of 
authority of all the national ac-adt'mit's of 
sciences, even as the latter are the most inlliam- 
tial organisations in their respt^etivc territories. 
Moreover, the I.C.S.U., according to its name, 
has all the International seienliile unions atfi- 
liatcd to it. Although it is not tht' dictatorial 
authority of the scweral bodies, it is (’mpowered 
to demand the co-operation of them all in the 
huge task of symmetrical diwelopinent of all- 
sciences wholly and solely for the bmieht of 
mankind. . 

The primary functions of the I.C.S.U. are 
“to assist at the birh of new internal i<.nai 
Scientific Union.s, to mature tlu* young or wc^ak 
among the sectional union.s and to co-ordinate 
the activities of the CvStahlished organ isation.s”. 
The I.C.S.U. performs other important func- 
tions as well. It directs international .scientific 
activity in subjects which do not fall within 
the purview of any existing international a.s.so- 
ciation, and calls into existemet* joint commi.s- 
sions of two or more uniohs to b(‘ ;u‘live in 
the intermediate provinces of scitmees, like, for 
instance, oceanography, between tlu‘ union.s ('f 
Geodesy, Geophysics and of Biological seieiuM\ 
or Ionosphere, between physical unions and 
those of Geodt'sis and Geophysics. 

The crltici.sm that has been directiHl against 
the inequitous attention paid by the I.C.S.U. 
towards that part of the world whic-h is more 
advanced in science appears to be quite' just. 
The defence of such a policy by tht' rh-(\sidcnt 
on the specious plea that the LC’.S.U. form.H 
a “Scientific Church” and not a “Mission” only 
succeeds in dwarfing the workl stature of the 
organisation, and deprives it of its unique posi- 
tion and opportunity to lead the nations into 
amity and prosperity by adhering to the most 
pervasive faith in the world— the ndigion of 
the pursuit of truth for its own sake. 

K. S. R. 
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SCIENCE NOTES AND NEWS 


Grant for Research in Hyderabad —The 
Nir.aiu.s C.ovcmment have sanctioned a non- 
rc'curnns (irant ot Rs. 15,00,000 and a recurrina 
annual Krant of Rs. 2,76,000 for the Central 
I mIuoi atones lor scientific and industrial research 
in Hyderabad. -Orders for the equipment re- 
(lim-fcl have been placed in the United States 
of Anicrica, and are expected to. arrive shortly. 
I lu' C..enti al Labox'atories, besides functioning 
as tlu) testing and research unit, give technical 
help and advice to the general public, indus- 
trailists, and various Government Departments 
Tliey Will have their permanent buildings near 
the Osmania University, and 56 acres of land 
have been acquired for this purpose. 


New Comet Seen.—The discovery of a new 
comet— visible with the aid of a moderate tele- 
scope— was reported to the Harvard University 
Obscjrvatory. 

The comet is in the 12th magnitude and was 
sightt^d on July 18 and July 23 and Mr. C. A. 
Wirlanen at lack Observatory, San Jose, Cali- 
fornia. C:omets, generally, are not visible 
without the aid of a telescope beyond the 
sixth magnitude. 

Mr. Wirtanen described the new comet as 
“dilTused with its central nucleus” the constel- 
lation Wauarius. He believed it would be 
visible for some weeks. 


The Indian Mathematical Society. — The 15th 
Biennial Conference of the Society will be 
lield at Waltair, Madras Presidency, under the 
au.spices of the Andhra University, from 22nd 
to 24th December 1947. 

Minnbers wishing to read papers at the Con- 
ference are requested to send their papers 
along with a short summary to Prof. A. 
Nara.singa Kao, Department of Mathematical 
I^hy.sics, Andhra University, Waltair, so as to 
reach him on or before 15th October 1947. 
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All-India Board of Technical Studies — With 
uniform standards in 
Engineering Education, the AU-India Board of 
iechmeal Studies in Engineering and Metal- 
urgy have ii^tituted in the first instance 
Diploma ^ and Certificate courses in Electrical 
Engineering. 

The All-India Diploma course is a full-time 
three-year course in an affiliated Institution 
Allowed by one year of practical training. The 
Diploma has been provisionally recognised by 
the Federal Public Service Commission for ad- 
mission to examinations held by them for 
recruitment to certain posts under the Govern- 
ment of India. 

The All-India Certificate course is a part- 
time course of three years^ duration. Persons 
employed in workshops and industry are eligi- 
ble for this coiijTse which enables them to ac- 
quire further knowledge in subjects relating to 
their profession. 


Prize Problem in Mathematics. The Indian 
Mathematical Society has proposed the follow- 
ing probk^ms for the Narasinga Rao Medal — 
Mathematical Research in 1948. 

To make a contribution to the theory of 
plane pi'ojcctivc geometries, particularly the 
following types of non-desarguesian geometries: 

( 1 ) The geometries where a single (p, L) 
Desargues' Theorem holds where L is a line 
passing through the point p. [The (p, L) 
Dasargues* Theorem states that if the three 
joins of the corresponding vertices -of 2 tri- 
angle.s concur at p, and if two pairs of th^r 
corresponding sides intersect on L, then the 
third pair also intersect on L].‘ 

(2) The geometries in which there is a tran- 
sitive group of translations. ^ 

(3) The geometries in which the theorem ox 
the complete quadrangle (that is, existence of 
a unique harmonic conjugate C' of C with res- 
pect to AB for every triad of collmear ppints) 

The required “contribution^’ is to bear 
on the following questions: — 


National Institute of Sciences. — ^At a meet- 
ing of the Council of the National Institute of 
Sciences of India and the Fellows of the Insti- 
tute held in Bombay on the first of August, 
Pandit vJawaharlal Nehru was elected Fellow 
of the Institute. 

The meeting assured Pandit Nehru .of their 
full support in the tasks of raising the lot of 
the people and the scientific development of 
India and expressed the hope that they could 
count on his active participation in the activi- 
ties of the Institute. , 

Central Medical Institute. — ^India will have 
a unique organisation in the Central Medical 
Institute to be established, at the cost of five 
crores of rupees. 

Blueprints for the Institute, first suggested by 
the Bhore Committee, have been worked out 
in a report prepared by a Committee presided 
over by Sir A. Lakshmanaswami Mudaliar- 
The Institute, which is to be located in Delhi, 
will be primarily an advance research and 
training centre. The model adopted is that of 
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Iho t‘aniou.s Johns Hopkins Medical C()llc|*’c in 
U.S.A. 

Tile Institute will be built over a period of 
ten years at a capital cost of five cror.\s of 
rupees, and an annual recurrin.i»; expend itui*o of 
Rs, 56 lakhs wall be incurred. It will have 
a l,{)()()-bed hospital attached to it. The Gov- 
ernment of India are considering the roptirt. 

Food Technology.— The Rice Technology 
Committee has recommended the use of par- 
boiled rice in place of raw rice as the former 
gives a higher yield of the wliole unbroken 
rice, has more nutritive value and has better 
keeping qualities than raw rice. In view of 
the world shortage of rice a greater out-turn 
of whole parboiled rice should be of great sig- 
niilcance in India’s rice economy. The Com- 
mittee also recommended the standardization 
of the parboiling process in India. 

The Food Processing Committee has recom- 
mended further research on the processing of 
secd-cakes and the pilot plant production of 
soya-bean milk. 

Adhesive for Plywood Industry. — The Forc.st 
Research Institute, Dchra Dmi, has taken out 
a patent for the manufacture of prolamin adhe- 
sive which is extracted from gluten, a by- 
product of starch factories. This adhesive Ls 
of unique importance to the Indian Plywood 
Industry, and in spite of its low cost approaches 
phcnolformaldchydc synthetic rcsiri in cilici- 
ency. 

Aluminium Production in C.P. — It is official- 
ly stated that the Provincial Government has 
decided to establish a factory for the produc- 
tion of aluminium in C.P. Of the raw mate- 
rials required, bauxite of suitable quality is 
available' in plenty. 

This province has enough coal resources, and 
electricity can • be generated at an economic 
rate. The establishment of this industry, it is 
stated, will result in the setting up of rolling 
mills and fabrication units and in the manu- 
facture of titanium and aluminium jx)wclcr 
pigments. 

Chemical industries as sulphuric acid, I'o- 
quired also for super-phosphate manufacture 
and caustic soda, will follow as a natural corol- 
lary. 

Expedition to Tongaland. — Tongaland in 
Zululand, near the Portuguese border, . is a 
storehouse of immense value to the scientist. 
It is through this very inaccessibility, however, 


that so liille is known of tbt' loi'rilory or its 
potentialities. 

A repi\ .senlaiive body of sciiadists will carry 
out a geogra|)hii*aI, zoological and botanical 
investigation to di‘U‘rnniU‘ its poltaitialitic.s for 
held .studies and for scicadilic restsircli and 
education. The c'xpeiiition will al.so invt'.sligale 
the area’s suitability as a naluri' nssta've anrl 
the b(.\st way ct optaiing it for visitors. 

From a .scientihe point of view grcsit iinpo*'t- 
ance attaches to tlie cxtcaisive fo.ssil htals in the 
Ndumu area. This artsi is Ixssl known foi* its 
ammonites (fo.ssiliscal molluscs with distinct 
hnilacled heads). Of outstanding intiaa'st to 
scienii.sts also is the invt‘siigation whiOi will 
be tnadc to deieianine, if time pinanits, line aj*ea 
in Northern Zululand whert* trt)pical hora and 
fauna integrate with the .suli-tropieal. 

It is well known to ;seieiqi.sts that many 
form.s of tropical flora and fauna disappear in 
the vicinity of Illuliluwi' Reserve. The 
be.st known example of tliis is the tsetse lly, 
whose depredations, so widc'sprisul in tropical 
Africa, in the Illuhluwe and Unfolo.d area, 
disappear. 

Experiments with Foreign Paddy.— An im- 
ported variety of Chinese jiaddy cultivated in 
Kashmir, is reported by thi' I.C’.A.H. to yield 
twice as much as tlu^ local varieties. While 
this docs not nerd artiheial manun*. the soil 
fertility is to be maintaiiu'd witli green and 
farmyard manure. 

Of the other types of paddy imporliHi into 
India some years ago, the Hu.ssian variety has 
been harvested about six \V(‘eks earlier than 
the indigenous kind. Tlieri‘ an* great ixissibili- 
ties of this rice being grown on higli altiludi*s 
between 7,000 and 9,000 ft. 

GEOMAGN ETICACTIVITY 

Geomagnetic activity during tlu* (juartei 
April-Juno 1947 was very much on the* de- 
crease as compared with tht* prtwiou.s <{uarfer. 
Some details of the gCHauagnidie disiui'hanees 
recorded at the Alibag Magru*tic Olistn'vutory 
during the qiiarh'r April- June 1947 are given 
in the following table in which bi, i represt‘Ut 
the time (l.S.T.) of cornmimcmnent of the dis- 
turbance and its inttaxsc* phase respectively, and 
T the duration of the inUanse phase t*X|>rt*s.sed 
in hours. O’lm ranges In 11 u* three difTerent 
elements (D, H and V) of the earth’s magnetic 
held have also been given, D, in minutes of 
arc, H and V in 7 where 1 7 U) gau.ss. 
The maximum Ic-index reeordiHi during the 
disturbances have also betm givtm. 
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THE SCHEME WORKER 


T he establishment of the Imperial (now 
Indian) Council of Agricultural Re- 
search in the thirties marked the realisation 
of the grave backwardness of Indian agri- 
culture and the lack of systematic effort at 
tackling problems peculiar to the indigenous 
plant-industry. The Council of Scientific 
and Industrial Research was its counterpart, 
started during the war, to answer the 
growing needs of Indian industry. The 
Indian Research Fund Association, a simi- 
lar body dealing with the health and nutri- 
tion of the people, has been in existence for 
a much longer period. 

These organisations sort out and allot 
for solution specific problems, in the 
form of Schemes of Investigation, to quali- 
fied men to be worked out either in the 
Council’s or other laboratories in the coun- 
try-all, on the advice of experts in the 
respective fields. The Scheme Worker can 
be defined as a trained worker with a set 
problem, determined to find a solution in a 
limited period of time, and receiving emolu- 
ments generally more than a stipendiary 
and less than a permanent staff member. 
Such employment of workers, as conditions 


of service now stand, involves no obliga- 
tion on the part of the Councils to ensure 
continuity and security of employment to 
the workers, irrespective of the outcome of 
investigations entrusted to them. This is, 
to say the least, hard on the workers. In 
such an atmosphere the worker will have 
to be either on the look out for fresh prob- 
lems for schemes that “appeal” to the 
Councils or for permanent posts which he 
must need secure before he exceeds the 
official age bar. This state of constant 
anxiety, it will be appreciated, is not exact- 
ly conducive to high morale resulting in the 
best output — either in quality or quanity— 
of scientific research. For, the most success- 
ful and lasting solutions and discoveries 
have got to be backed by years of concen- 
tration on specialised fields of investigation: 
The hunt for new schemes and .lucrative 
employment in any field, on the other hand, 
cannot but fritter away the enthusiasm arid 
collected experience of young scientists 
who would, given the chance, willingly work 
for Science and Country. Instances are 
common of promising workers who had to 
enter into routine non-technical professions 
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merely for want of encouraging scope in 
schemes — a waste we could ill -afford at the 
moment. By this, we should not, however, 
like to be taken to imply that this system 
has not beeii a success. On the contrary, it 
has to its credit the l^rge success of the war 
bffort and many an innovation and inven- 
tion useful for improvements in agriculture, 
dairying, industry, health and epidemiology. 
But we should like to emphasise that the 
success has been in spite of the none-too 
encouraging rewards from the promising 
results of schemes. 

It must, however, be said for the Indian 
Councils that the funds at their command 
have not been so munificent and their expe- 
rience so ripe as to expect flawless organ- 
isation and administration in these matters. 
So far, they have been more or less make- 
shift arrangements. But it is now quite 
clear that each of these Councils — and more 
that are to come — need a standing army of 
trained scientists each with a specific branch 
of applied science for his life-work. If 
we are, therefore, to expect efficiency and 
loyalty from those who would devote them- 
selves to fruitful careers of scientific re- 
search in the service of the Councils — and, 
therefore, ultimately of the nation — ^we can- 
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not grudge security of employment and fair 
wages in return. 

To plead in this strain for the Scheme 
Workers is not to invite the Councils to 
offer every entrant a sinecure. For, we 
admit, it is not given to every college 
graduate to become a successful scientist 
endowed with an analytictal research mental- 
ity, no more than for every paint-dauber to 
become an accomplished artist. Th(' scheme 
will, therefore, have its pla(‘e as a period of 
tiaining and trial under a critical teacher. 
And this period could be reckoned as a con- 
tinuation of the academic training of the 
candidate. But, having sifted the grain from 
chaff, fair and encouraging conditions of 
service must be offci'ed to the workc'r. 

We may venture to suggest that this is a 
subject that could be taken up by the newly 
formed Association of Scientific Workers with 
the Councils of Research. We have reason 
to hope that the Government will, both in 
the interest of rapid development of the 
country and of justice to the Scheme Worker, 
generously treat the scientists, on whose 
contentment and enthusiasm depends to a 
degree the pace of material progress of the 
nation. 


INDIAN SCHOOL OF MINES— EXPANSION 


^HE Indian School of Mines, Dhanbad, is to 
be called, hereafter, the Indian School of 
Mines and Applied Geology. Steps towards its 
re-organisation have been recommended by the 
Committee appointed by the Government of 
India in a report, which has been just pub- 
lished. 

The Committee has formulated proposals for 
the extension of the activities of the School, 
for an increase in the annual intake of stu- 
dents and generally for raising the School to 
the standard of the Royal School of Mines, 
London. 

Recognising the increasing demand for min- 
ing engineers and geologists in the country the 
Committee recommends that the annual intake 
of the School should be increased gradually 
from the present total of 24 to 60, consisting 
of 48 mining and 12 geology students. Admis- 
sion will continue to be through an entrance 
examination, and candidates at this test should 
have taken physics and chemistry at the Inter- 
mediate or equivalent examination. The Com- 
mittee recommends also the abolition of the 
three-year certificate course, as a result of 
which all entrants will be required to take 
the full four-year course leading to the grant- 
ing of the Diploma in either Mining Engineer- 
ing or Geology. 

Revision of Curricula Suggested 

'J^he Sub-Committee appointed for the revi- 


sion of curricula has made special roc'oinmcn** 
dations in which they insist that subjects like 
fuel technology, oil technology, r(‘fraclorie.s and 
ceramics, metallurgy, and geopi^ysieal prospect- 
ing should be given greater allt^niion herc^after. 
It has pointed out that as in the Royal School 
of Mines, London, greater c*mphasis should be 
laid on geology in teaching mining. 

The Committee has proposed a schtune of 
post-graduate training to enable the graduates 
of the School to pass the competency examina- 
tions prescribed under the regulations. This 
scheme is estimated to cost Rs. 2-63 laklis per 
year, a sum which, it is urged, should be sliarcd 
equally by Government and the Industry. 

The need for increased association between 
the School and the Industry has been empha- 
sised by the Committee who suggest that the 
mining associations should provide endowments 
in the School, and also that representatives of 
the Industry should be associated with its 
Governing Body in greater strength than at 
present. 

Interim action on the lines of the recommen- 
dations of the Reorganisation Committee has 
been initiated by the Works, Mines and Powers 
Department (India) sometime ago, and some 
of the additional accommodation that will be 
necessary for the School in its expanded phase 
are already under construction. 
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A SURVEY OF VARIOUS ELECTRIC SMELTING PROCESSES AND THEIR 

application TO INDIA— PART I 

HERMAN CHRISTIANSEN 

^ (Engineer, Elektrokemisk A/S, Oslo, Norway) 

has endowed India with an unusual- electric furnace depends mainly on the relative 
tho T ® mineral resources of cost of coal and electric energy 

bauxite and manganese The Electric Furnace 

titled electric reduction process is usually 

am? *™.Ssten, vanadium, ilmenite carried out in a low-shaft ^tonace of simple 

are abulfcianf to mSin t^a smeh- 

<^r-i limestone. mg tempsrature being mainly generated bv the 

taken o? tMs^wealt? hut to th a electric current 

ti-iali^atiorV nf iti?’ ^ m f between the electrodes, 

ft.t- 1 ^ undoubtedly call The principle of a typical electric smelting 

s-oui-ces utilization of its mineral re- furnace, as used for th"? production o 

T»“i -fi -i. j 1 X j, 1 silicon, for instance, is shown in Fig 1 The 

n'lcS fiir- voltage of the incoming high tension current is 

the important part, as stepped down to operating voltage in one or 

ed 1 ? minerals are procp- more furnace transformers (t), located in the 

choT^?(?i electro-thermic or electro- near vicinity of the furnace. From the trans- 

hili+T^= V ^be very favourable possi- former, the current is carried to the electrode 

ol?et?fc interleaved heavy copper bus bars, 

P sitio? m, The fiiiH ^ advantageous copper tubes and cables. Contact with the 

ir-ori and manvont« r.r-= ,v,o„ i= k electrode is ensured by means of water-cooled 

XX 0X1. and manganese ore may, of course, be clamps. 

furnace, but the The electrodes were previously of the pre- 
inti oa.dction of the electric smelting process baked type, which frequently had to be re- 



Fig. 1. Section through .smelting plant. 


WOT-Xld. preserv 3 the Indian coal and charcoal 
resoiarcGS- In view of. the scarcity of domestic 
coa.1 stapplies in many localities — at least 
CO Icing coal — this process would be of great 
national importance. From an economical point 
of view, the question of blast furnace versus 


newed at the expense of labour and breaks in 
I^oducuon, but in the early twentieth century 
the S0derberg continuous self-baking electrode 
came into general use. This electrode, which 

prepared at site and 
baked by waste furnace heat. In principle it 
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consists of a steel sheet casing, filled with 
electrode paste. As the elactrode is consumed 
in the smelting process the top end is extended 
by welding on new sections of electrode casing 
and re-filling paste. This electrode is now 
widely used in the smelting industry, and has 
been described in detail in various technical 
literature. 

The furnace body (f) consists of a steel shell, 
lined internally with heat-resisting brick and 
rammed carbon/tar paste. 

The molten product is tapped through one or 
more tap-holes into tapping pans or ladles, 
and is crushed after cooling. 

The electric smelting furnace may be equip- 
ped with up to three electrodes (in special cases 
even six), but it is now almost unanimously 
accepted that the three-phase furnace is to be 
preferred for high loads, i.e., from about 
4,000 kW and upwards. In smaller furnaces 
it may be desired to use one electrode only, 
for greater simplicity of design and operation. 
Two such single-phase furnaces may be coupl- 
ed in Scott to give a uniform load on a three- 
phase power distribution line. 

Owing to the rectangular shape of the pre- 
baked electrodes used, these were originally 
placed in line, but the more recent practice is 
to arrange the electrodes in an equilateral 
triangle in order to obtain electrical sym- 
metry. 

Most electric smelting furnaces are of the 
open type, where the gases burn on the surface 
of the charge, and are subsequently sucked off 
through stacks, or in some cases put through 
a dust removal plant. The open furnace is 
simple in operation, but the CO gas evolved 
is, of course, wasted. 

Ferrosilicon 

Ferrosilicon is an electro-thermic product 
which is usually smelted in an open furnace, 
owing to the high temperature required for 
ore reduction. 

The lower grades of FeSi (containing less 
than 20 per cent. Si) may be produced in blast 
furnacss from silica-rich iron ores, but all 
other grades are smelted exclusively in electric 
furnaces. The process is simple, and consists 
Ferrosilicon O'perating Data 


This is, of course, of primary importance when 
producing silicon metal. There are no special 
requirements as to the quality of the coke, and 
even coke breez 3 is employed to a very large 
extent. 

However, when producing alloys containing 
90 per cent, or more silicon, the coke must 
obviously have a low enough iron content to 
ensure that the desired metal quality is obtain- 
ed. In the production of silicon metal it is 
necessary to use charcoal or petrol coke, in 
order to limit tha iron and alumina content of 
the charge to a minimum. 

Owing to the high melting point of the raw 
m.aterials used, and in the case of high grade 
FeSi and also alloy, the primary object in the 
ferrosilicon furnaces is to obtain the greatest 
possible concentration of heat in the smelting 
zone. This may be accomplished by operating 
with a high current density in the electrodes. 

Furnaces for the production of 4r)-50 per 
cent, and 75-80 per cent, ferrosilicon are gene- 
rally built in capacities up to 8-9, OOO kVA, 
whereas for silicon metal, 5,000 kVA may be 
consid:red a large unit. 

The latest improvement in electric furnace 
design, the rotating hearth furnace, has found 
its first application in the production of ferro- 
silicon. According to this design the furnace 
body is placed on a turntable which rotates or 
oscillates at a low speed. The electrodes, 
suspended vertically at three points of an 
equilateral triangle, remain stationary. The 
smelting zone will thus move sideways in rela- 
tion to the electrodes. 

The advantages claimed for this furnace type 
are that the smelting conditions arc improved, 
as the charge is kept porous by the motion, 
and the gases may escape freely. “Hridge*' 
formations and explosive gas erupt ion.s, which 
may sometimes be experienced in a stationary 
furnace, are reduced. The power and raw 
material consumption is also stated to be de- 
creased, and wear on hearth and lining is 
reduced. Furthermore, the furnace pot may 
easily be cleaned out during shut-downs, or 
when a change-over from one product to an- 
other is contemplated.* 

Below are tabulated some operational figure.s 
(per ton tapped ferrosilicon) 


FeSi grade 

45% 

75% 

90^)0 

Si nit!tal 

Power consumption, kWh 

f 000-6000 

9000-11000 

12 00-15000 

__ 

18000-2200 3 

Electrodes, kgs 

80-40 

60-70 

100-120 

15O-I80 

Coke, kgs 

550-850 

1100-1200 

1400-1600 

Charcoal, kgs 

900-il00 

. . 

2000-2200 

Quartz, kgs 

180!'-2000 

2800-2(500 

:u)uo-io()',i 

Scrap iron, kgs 

500-600 

200-250 

10-30 

Man hours (furnace operation 
and tapping only) 

10-12 

15-20 

23-30 

40-50 

Silicon yield % 

90 

85 

80 

( 0-05 


of the reduction of quartz by coke, anthracite 
or charcoal. Scrap-iron is used when neces- 
sary, to obtain the desired Si-content. 

The quartz should be as pure as possible 
(96-99 per cent. SiO.;,) and free from impuri- 
ties which may cause slag formation or appear 
in too large quantities in the tapped product. 


for various qualities of ferrosilicon. The better 
figures refer to modern installations with 
S^derberg electrodes. 


1. Ellefsen, T., “The ELKEM Rotating Hearth 
Furnace for Electrothermic Process,” The l-Cl ec troche ml- 
cal Society, 1946. 
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It should be noted that the figures are based 
on normal operating conditions, and that they 
are subject to considerable variations according 
to quality of raw materials, efficiency of labour 
and operation, etc. 



Fig* -- 15 , <100 kVV rurlndcjuinace. 



Fk;. :i 10, 000 kVA frrro Jill.)y furnace. 

Calcium Cahbidf: 

Calc'iimi caibide is |)ropared exclusively in 
the eletd.ric furnace, lime being reduced by a 
carbonaceous material under high temperature 
(2,000'-2,20()" C.), according to the equation: 

CaO j 3 C :: CaC., f CO. 
Coinintn’ciaJ gi*ade carbide which according to 
international specification should yield 280-300 
litres of acetylene, contains some 80-82 per 

cent. CaCo. ‘ -i 

q'he lime should oe of the best quality avail- 
able' (96-98 per cent. CaO), and particular 
attention must be paid to its physical charac- 
tcnlstics. The most common reducing agents 
employed arc coke and anthracite. In connec- 
tion with high grade lime, bituminc^ coal 
may also be used in open furnaces. Charcoal 
is normally too expensive, but is otherwise an 
excellent reducing ag:nt, which will producie 
a pure carbide. Charcoal of the heavy tropi- 
cal type is especially suitable. It is naost 


essential that the raw materials are correctly 
si 2 xd, and too high a moisture content in the 
^^^^^tion materials should be avoided, as 
otherwise the lime \wll be slaked after the 
charge has been mixed. 

Carbide is produced in electric furnaces con- 
structed on the same principle as those employ- 
ed for ferrosilicon, but much larger units have 
been built in the endeavour to obtain increased 
production and reduced production costs. The 
transformer capacities may vary from about 
3,000 kVA to as much as 40,000 kVA. The 
greater number of carbide fuimaces in the 
world are still of the open type, but, semi- 
closed and closed furnaces are also much used. 
The semi-closed type has found particular ap- 
plication in many of the modern carbide works 
in Germany. 

These furnaces are usually rectangular, with 
three oblong electrodes connected in line. The 
electrodes were previously made up of four to 
six blocks of pre-baked carbon sections, but 
even before the war they had been to a great 
extent exchanged for oblong S^derberg elec- 
trodes. ‘'Bridges*’ of water-cooled pipes covered 
with a heat-resisting material are arranged be- 
tween the electrodes, and also between the end 
electrodes and the furnace wall. The purpose of 
the bridges is to improve working conditions 
for the furnace operators, and to collect some 
of the furnace gases which may then be suck- 
ed off through a stack, or passed through a 
gas-cleaning plant. 

The gas may contain as much as 55-65 per 
cent. CO, and some 35-40 per cent of the 
amount evolved may be collected. 

Entirely closed carbide furnaces, equipped 
with electrodes in triangle, have been in opera- 
tion in the United States for a number of 
years. The furnace cover is usually construc- 
ted of water-cooled, alloy steel sections. 
Around each electrode is a hopper, fed with 
raw material mixture from overhead bins. 
According to reports, this type of furnace ope- 



FIG. 4. 6,009 kW rotating h sir th 

rates very satisfactorily, but it is depei^ent on 
a mixture feed containing little or no fines, as 
the small particles would prevent the passage 
of gases, and thus cause “blowings”. 
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Closed carbide furnaces as designed by Elek- 
trokemisk A/S, Oslo, Norway, are now also 
being introduced on the principle of the Tys- 
land-Hole furnace (see next chapter). Ac- 
cording to this design the charge is fed to the 
furnace through water-cooled shafts, located at 
a distance from the electrodes, the advantage 
being that the evolved gases are permitted to 
escape more freely, and operation is far less 
dependent on the physical qualities of the raw 
materials. 

ClOKsed furnaces are generally more economi- 
cal in operation than open furnaces, and the 
working conditions for the furnace crew are 
greatly improved. The furnace gas is, further- 
more, a valuable by-product, and may be used 
for heating, chemical synthesis or other pur- 
poses. 

Below is given a table of operating data for 
carbide furnaces, the better figures relating to 
large furnaces. Operating conditions and 
quality of raw materials are assumed to be 
normal. 

Calcium Carbide Operating Data 


Lime (9G~98% CuO), kgs 
Coke (10-12% ash), legs 
Power, kWh 

Man hours (furnace ope- 
ration and tapping only) 
Electrode.s, kgs 


(Per ton 300 Itr. carbide) 


90C-1000 

600-060 

2900-3600 

2-7 

10-30 * 


Calcium carbide was previously used almost 
exclusively for welding and lighting purposes, 
but an ever-increasing amount is now being 
absorbed by the chemical industries. 

Pig Iron 

The electric furnace is also widely used for 
the production of pig iron. It finds its main 
application in regions where good quality coke 
is scarce, and hydro-electric power available at 
comparatively low cost. 

Electric smelting of iron ores was first 
introduced in the beginning of the twentieth 
century, with the Swedish “ElektrometalP^ fur- 
nace. 

This furnace, which was only designed for 
the use of charcoal as a reducing agent, has 
since been superseded by the Tysland-Holc 
furnace, the first commercially successful elec- 
tric pig iron furnace also to be adapted to the 
use of coke. 

The Tysland-Hole furnace is a low-shaft, 
closed electric furnace, which can operate with 
almost any kind of reduction materials, and 
which is generally much less dependent on the 
high physical strength of the raw materials 
than the blast furnace. 

The furnace is equipped with three S^der- 
berg electrodes, usually arranged in triangle. 
The furnace arch is built of fire-brick, and 
rests on water-cooled steel beams. The charg- 
ing system, by which the raw materials are fed 
to the furnace at a distance from the elec- 
trodes, is of particular interest. 

The main advantage of this system is, as 
mentioned before, that furnace operation is far 
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le.ss sensitive to /ine.s in Uh‘ charges tlian with 
othrr closed furnace's. 

Owing te) the higli slag ti'inpt'raiure' in the 
electric furnace', e'KeH'iitionally j'tHul ele'sulphur- 
ization may be ohlaiin eL 

The furnace gas is a valualilt' by-product, 
which may be usc'd for c'lu'mical .syidhe'sls, 
sintering e)f fau' ore's, he'atinr^ e>r edhe'r pur- 
poses. Some (550 Nnv'^ of gas is produced per 
te>n pig iron, the' esilorille value' he'ing about 
2,500 kCal/Nrn'h A tyjiie’al gas analysis is as 
follows : 

(bis coiistit u *ni I VobuiK? 


i'iK 

cef 
^ w I i // 
n, 

N.. 


As tlie gas usually t'onlains a ce'rlain amount 
of dust, it is purilit'd in a gas~e‘U‘aiung plant 
before entering the distribution line'. 

The Tysland-Hole' furnace can b(‘ operated 
on 50 per cent, of llie normal load, without any 
disturbances or unreasonable' ine'rt'a.se in the 
c onsumption figures. 

The furnace is usually built in two standard 
sizes, viz,, 7,500 and 13,200 kVA capacity, cor- 
responding to a daily output of approximately 
50 and 9()-100 metric tons of pig iron respec- 
tively. A larger unit of 24,000 kVA, with an 
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ptimated daily capacity of 200 tons, has also 
been designed, and three or four of these units 
will be erected for the new iron and steel plant 
which is being built by the Norwegian Govern- 
ment. 

Below are tabulated some operational figures 
for Tysland-Hole furnaces. The figures ar“ 
based on a burden giving 50-55 per cent pig 
iron with a Si-content of 1-2 per cent, under 
r.ormal operating conditions. ’ 


Tysland-Hole Furnace. Operating Data 


Ti tins former capacity kVA 

7,500 

13,200 

Normal operating load, 
kW 

GOOC-6500 

10000-1 loco 

Annual production, M. 
tons 

Labour (entire stafl inclu* 
ded) man hours per ton 

17000-200C0 

30000-33000 

For one furnace 

5 

3 

For two furnaces 

3*5 

2 



l er metric ton of 
pig iron 

Slag produced, kgs 

3.70-700 

Gas produced, Nm'* 

6.70-700 

C)ie, kgs 

1500-1700 

Lime.stone, kg.s 

.300 ^00 

Reducing agent, kgs (coke, 

376-450 

coke breeze, anthracite 


charcoal, etc., 10-15% ash) 


Electric power, kWh 

2400-2800 (*) 

FJectrodes, kgs 

8-15 


Under favourable conditions, the power consump- 
tion may be as low as 2200 kWh. If foundry pig iron 
containing 2-3% Si is produced, the kWh-consumption 
will increase to about 2000-3000 kWli per metric ton. 


Ferromanganese 

The most important manganese alloy is 
standard ferromanganese, containing 78-82 per 
cent. Mn and 6-8 per cent. C. Other commer- 
cial grades are “Spliogeleisen” (15-30 per cent* 
Mn) and silico manganese, containing approxi- 
mately 25 per cent. Si, 55-70 per cent. Mn and 
less than *5 per cent. C, Low carbon ferro- 
manganese and manganese metal is also pro- 
duced for special purposes. 

Standard ferromanganese may be produced 
either in the blast furnace, or electrically. 
Bllectric furnaces have found application in 
x'Cgions where the cost of power is low, and 
where coal of a quality suitable for blast fur- 
nace use is scarce. The process is simple, com- 
prising the reduction of manganese ore by coke, 
under high, furnace temperature. Limestone 
is added foi: slag formation. 

In ordar, to obtain satisfactory, economical 
operation, rich manganese ore should be used 
50% Mn), but low grade ores (35-45% Mn) 
may also be employed, provided the silica con- 
tent is not excessive (below 10%). In con- 
trast to the blast furnace, electric production 
of ferromanganese may also be accomplished 
with inferior quality reduction materials. Coke 
breeze is a common and inexpensive reducing 


bf used.”"* charcoal or anthracite may also well 
to the fact that manganese is easilv 

to emplojetl 

Hote Tysland- 
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2,000 to 15,000 kVA, the large? S bS 
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figures various operational 
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Ferromanganese Operating Data 


Analysis: 78-82% Mn, 6-8% C 


(f er ton tapped 
product) 


Power consumption, kWh 
Manganese ore, [<g< (50% Mn, 
7%SiOo) ^ ^ 

Limestone, kg.s i 

Coke (X0-I5%ash),kgs ‘.‘.i 

Electrodes, kgs 

Man hours (furnace operation 
and tapping only) 

Manganese yield % (approx.) .. 


2500-3500 

1800-2000 

4o0-6C0 

550-650 

15-26 

4-j 

80-90 


Ferrochrome 

Ferrochromium containing more than 4 per 
cent. C is produced in the electric furnace 
without any serious difficulties, through the 
direct reduction of chrome ore (48-50 per cent. 
CroO;^) by a carbonaceous agent. Working 
with a surplus of ore, and using firebrick lining 
for the furnace instead of carbon, the carbon 
content may be reduced to approximately 
1 per cent., although the chromium yield will 
thereby decrease. 

Low carbon ferrochrome (0*5-0 -4% C) 
used to be produced alumino-thermically. But 
reduction in the electric furnace by means of a 
two or three-step process is the accepted mod- 
ern method. The French Moutiers process for 
the production of ferro alloys low in 'carbon, 
is also used with success in the manufacture of 
L.C. ferrochrome. 


Ferrochrome Operating Data 


(Analysis: 4-6% C and 68-72 Cr) 

(Per ton FeCr) 

Power consumption kWh 

5000-6000 

Ore (50% CroUv), kgs 

approx. 2200 

Quartz, kgs 

„ 300 

Coke (10-15% ash), kgs 

600 

Electrodes, kgs 

50-60 

Chromium yield, % 

90-95 


The electric furnace is also employed in the 
production of a number of other ferro alloys, 
such as fejrotungsten, ferromolubdenum, ferro-^ 
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zirconium, etc. These processes are generally 
carried out on a much smaller scale than those 
already described, and it should not be neces- 
sary to go into details. There is, however, a 
growing interest in these more “rare” ele- 
ments, and the future will no doubt also bring 
improved and rationalized methods of produc- 
tion. 

The possibilities for large-scale expansion of 
the metallurgical industry in India are almost 
inexhaustible. A good start has already been 
made by the proposed plans for increased pro- 
duction of iron and steel by the electric pro- 
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cess. Carbide and ferro alloy furnaces are also 
und:r consideration. Furthermore, projects 
have been drawn up for several large hydro- 
electric power plants, and many districts are 
favourably situated with regard to further 
harnessing of water power. 

The Indian industry should, therefore, be in 
a position to attain a high standing in the 
electrometallurgical field. 

* 'file cost of publishing this ariiclt* has ])e(‘n met 
from a generous grant from ihtj National Institute of 
Sciences of Imlia. 
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AN ACCURATE PRESSURE GAUGE EMPLOYING MEASUREMENT 
OF SURFACE STRAIN ON DIAPHRAGMS 
J. C. GHOSH, M. V. C. SASTRI and K. V. CHINNAPPA 

(General Chemistry Section, Indian Institute of Scierica, Barigalorc) 


rpHE simplicity and accuracy with which 
^ surface stresses can be measured by means 
of bonded wire strain-gauges prompted us to 
investigate whether the measurement of 
surface-strains produced on diaphragms (as 
distinct from the customary deflexion measure- 
ments) could be adapted to accurate measure- 
ment of high pressure. The preliminary results 
obtained in this investigation are set out here 
and it can be seen from these results that the 



Fig. 1 

method proposed is indeed capable of high ac- 
curacy. 


integral holding-rims and appropriate fillet 
radii, as shown in Fig. 1, were employed. These 
were accurately machined out of thick plates 
of spring steel, clamped at the rim in high 
pressure unions and work-liardened in situ by 
subjecting them repeatedly to cycles of high 
and low pressures. The dimensions of the dia- 
phragms employed and their maximum service 
pressures are given in Table 1. 

Two well matched strain-gauges (Tinsley’s) 
each of about 200 ohms resistance, were mount- 
ed with Durolix, one almost centrally on the 
diaphragm to measure the strain and the other 
on the union-nut to compensate for variations 
in ambient temperature. The variations in the 
resistance were measured to within 4 x 10 
ohms with a .direct-current bridge of the 
Callendar-GrilTith type, using as null indica- 
tor a Moll rclloction galvanometer of high 
sensitivity. With this equipment .surface strains 
could be measured correct to ±: I micro-inch 
per inch. 

As reference gauge a Budenberg Standard 



Fig. 2 


As plain discs, clamped at the edge, did not Test gauge with ten-inch dial and reading up 
yield reproducible results, diaphragms with to 2,000 lb. per sq. in. employed. The 
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pointer of this gauge was set by the makers 
to road the absolute pressures directly on the 
dial. The gauge calibrations were checked with 
a dead-weight tester and were found to be 
correct to ±:1 lb. per sq. in. up to 1,500 lb per 
sq. in. 

Table I 


Dimensions of the diaphragms and their 
maximum service pressures 


Diaphragm No. 

I 

II 

III 

IV 

Thickne.ss ovtir 
hat portion (/ in.) 

0.i;045 

0-0735 

0*0640 

0-0420 

Diameter of dia- 
phragm (1) in.) 

l-2;50 

l-22(> 

1*250 

1-25 

Fillet radius 
(Rin.) 

0-04 

0-05 

0-06 

0*15 

Radius of liat 
portion (D/2--K) 

■ 0-685 

0-6G3 

0*r)65 

0-475 

Width of rim 

(A in.) 

0-21 

0-22 

0*21 

0*21 

'riiicknoss of rim 
(Bin.) 

0-20 

0-19 

0*18 

0*25 

Ma.ximum Ser- 
viet! Pre.ssure 

(I I*. /.SCI. in.) 

1300 

900 

700 

450 


The results obtained are shown graphically 
in Fig. 2. In each case, the plot of strain vs. 
pre.ssure gave a straight line. Within the limits 
of maximum service pressures given in Table I, 
the diaphragms were perfectly elastic and res- 
p(aided to rising and falling pressures without 
lag and without hysteresis or creep. The 
pressure vs. strain calibrations were remark- 
ably stable and the slope of strain to pressure 
was maintained even after the diaphragms had 
been dismantled and reassembled. 

Table II shows a typical set of data obtained 
in four calibrations with Diaphragm III, on 


which a strain-increase of l/^in./in. corresponds 
nearly to an increase 1 Ib./sq. in. in the 
pressure. It is evident from the table that the 
largest average deviation from the mean values 
IS 1*25 ; i.e., 1/6 per cent, of the full range 
value of 706 in./in. Even towards the lower 
end of the scale (e.g., 100 Ib./sq. in.) the ave- 
rage error is less than per cent, of the mean 
value for that pressure, but less than 1/11 per 
cent, of the full-scale value. 

Table II 


Results obtained with diaphragm 111 in four runs 


c 

CD -- 

3 cf 

Strain in u in. /in. 

(L> S 
-o o 

y ^ ^ 

tiO - « 

03 C 
GC > 

■Ji 

U3 

A 

P-. 

1 

2 

3 

4 

Mean 

o g 

> cr: 03 

< >5 
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< 
CD ^ 

't 

> 

< 

-i 

0 

13-4 

0 

0 

0 

0 

0 




iOO 

86 

86 

85 

86 

85*7 

0*4 

0*46 

200 

189 

189 

187*5 

187*5 

1S8-3 

0*7 

0*37 

300 

291 

290 

290 

290 

290-3 

0-4 

0*14 

400 

394 

395 

394 

395 

394*5 

0*5 

0*13 

500 

499 

499 

496*5 

496*5 

497*8 

1*25 

0*25 

600 

601*5 

603 

600*5 

601 *5 

601*6 

0*6S 

0*11 

700 

706 

706 

7i 6 

70G 

706 

0*00 

0*00 


Apart from the accuracy, the method sug- 
gested above carries with it, all the advantages 
common to electrical methods, such as adapta- 
bility for remote control, wide choice of acces- 
sory apparatus, interchangeability of compo- 
nents, etc. 

The variation of strain with pressure is being 
further examined. 

Our .sincere thanks are due to Prof. B. C. 
Carter, Head of the Department of Internal 
Combustion Engine-ering, for many helpful 
suggestions. 


METALLOGENETIC EPOCHS IN INDIA 

S. K. BOROOAH 

(Department of Mines and Geology, Jodhpur) 


O ERTAIN relations between the formation of 
^ ore-deposits and other geological process- 
es are now generally accepted, namely, that 
many metal deposits are closely associated 
with igneous activity, that igneous activity 
occurs in belts of strong folding and faulting 
in erogenic belts, and that ore depositions have 
been repeated through geological time resulting 
in rather definite periods in which metallifer- 
ous deposits have formed. These periods of 
metal deposition are known as metallogenetic 
epochs. 

In Europe, four systems of folding or oro- 
genic periods have been recognized, namely, 
Huronian (or Charnian), Caledonian, Hercy- 
nian and Alpine. Most of the metal deposits 
there result from igneous activity related to 
these periods of folding and faulting. 

The Huronian movement is mainly confined 
to the great shield of Fenno-Scandia, to Swe- 
den, Norway and Finland. The deposits carry 
mainly iron and copper. The rich magnetite 


deposit at Kirunavaara associated with a sye- 
nite porphyry is believed' to be of this age. 

The lead and zinc lodes of Leadhills and 
Wanlockhead in Scotland are attributed to the 
Caledonian folding as also the ores of copper, 
nickel, titanium and chromium of northern 
Norway connected with gabbros in the Cam- 
brian-Silurian complex. 

The Hercynian movement came between the 
Carboniferous and the Trias and resulted in 
great mountain chains extending east and 
west across Europe. In England, this is knowm 
as the Pennine-Armorican movement ; and the 
formerly copper but now tin, and the lead 
and zinc lodes of Devon and Cornwall are 
genetically connected with the west-of-England 
granites. Although their direct association 
wdth any intrusive body is not obvious, the 
lead and zinc lodes in the Carboniferous lime- 
stone of the Pennine range at intervals from 
Derbyshire to Northumberland are connected 
with the Pennine folding. 
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In the continent, the Linares field, once the 
most prolific lead mines in the world, and the 
equally famous Rio-Tinto and Th arsis mines 
in Spain, the classical lead and zinc veins of 
Clausthal in the Hartz mountain, the Erzege- 
birge field, the tin fields at Zinnwald in Ger- 
many are all connected with granites and with 
the Hercynian movement. The Altaid mineral 
deposits of the Urals and the poly-metallio 
lodes of Balkash in Eastern Russia, and along 
the Russo-Afghan border all belong to this 
period. 

With the ridging up of the Alps, southern 
Europe became the scene of great activity in 
connection with igneous outburst. The lead 
and zinc deposits of Raibl in Italy, Bleibcrg 
in Austria and Mesieza in Yugoslavia are con- 
nected with the great Alpine intrusions of 
granitic rocks. The Eocene intrusions of peri- 
dotite, gabbro, etc., gave rise to the magmatic 
chromite deposits in Greece and Asia Minor. 
Th 3 metal mercury is especially associated 
with this movement ; the Spanish Almaden 
mines and the Idria mine in Italy arc of this 
period. 

In the United States of America, taking the 
Cordilleran region alone, which is one of the 
great mineral store-houses of the world, we 
find- that here three distinct metallogenctic 
epochs are recognized, viz., pre-Cambrian, post- 
Jurassic and late Cretaceous — Tertiary the last 
two of which are clearly related to periods of 
mountain-building. The Sierra Nevada and 
the Coast Range are post- Jurassic in age and 
the mineral deposits that occur here are geneti- 
cally related to the Sierra Nevada and the 
Coast Range granodiorite batholiths. The 
metals worked are gold, copper, lead and zinc. 

The Rocky mountains were ridged up from 
late Cretaceous to Tertiary, and the mineral 
deposits around the Columbia and Colorado 
.plateaux are connected with igneous activity 
that took place about this time. The metals 
mined are silver, gold, lead and zinc (not con- 
spicuous), tellurium, antimony and quick- 
silver. 

In Asia, pre-Cambrian deposits are repre- 
sented by gold-bearing veins in the great shield 
extending on* both sides of Lake Baikal and in 
Korea, and in the Indian Peninsular Shield. 
Deposits of Hercynian or late PaUnozoic age 
are found in many ranges in Central Asia, 
such as the Urals, the Altai and the Trans- 
Baikalian mountains. Gold, lead, silver and 
other metals are found here in well-defined 
veins. To the same age are referred the tin 
and wolfram deposits of Malaya, Burma, Siam 
and China. 

In southern China at least five erogenic 
periods have been recognised, Caledonian, 
Hercynian, Anyuanian (late Triassic), Yensha- 
nian (phase A in late Jurassic, phase B be- 
tween Cretaceous and Eocene) and Nanlingian 
(middle Tertiary). Of the three metallogenc- 
tic periods in China, namely, (1) P're-Cam- 
brian, (2) Hercynian and (3) Tertiary, the first 
is connected with deposits of gold, tungsten and 
molybdenum the next with tin, zinc and anti- 
mony, and the third with mercury : all gene- 
tically related to granitic intrusions. 

In India, the two generally accepted orogenic 
movements are the pre-Cambrian, which ridg- 
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ed up the Aravalli mountains and the Hima- 
layan in Tertiary time. Recently, howewer, 
Prof. Pichamuthu has been able to decijiher 
two more orogenic periods in the Dharwars of 
South India. 



From a study of th(‘ metal dc^posils of India 
and Hinma five rnetallogenc^iic* c'poehs can be 
pretty wi'll recognize cl, namely, i)re-Caml)rian, 
Malani (pro-Vindhyan ), Ca Union ian, Hercy- 
nian and Cretaceous. 

As producers of (n'onomic d(‘posit.s, however, 
the prc'-Carnbrian is the most imiiortant epoch 
in India, while in Burma, both the* CkiU'donian 
and the Hercynian arc.' of great importance'. 

Covering nearly one-third of India's sixteen 
lacs square mik'.s, the IU*ninsular Shield con- 
tains nearly all h; r nu'lal deposit.s including 
the most impoi'hmt ones, viz., gold, cojiper, 
chromite, iron and m;ingan(‘.s(' (tlu‘ last two 
be i ng sed i m e n 1; i i-y ) . 

In the Dharweirs of Senith Indiei occur the 
gold-bearing quartz-veins relatesi to the grani- 
tic constituents of the* C’heunpanir gneiss. 
Belonging to the inui-orv' sc'ric's eirc' the Singh- 
bhum copper cU‘posits rc'latc'd to a Soda granite. 
The Khetri coi)per cU'posit is in Aravalli slalts. 

The Mysore, Madras, Kconjhar and Sing- 
bhum chromite deposits arc geiU'lit'aUy con- 
nectc'd with the ulti'a-hasic* I'ocks in which llii'y 
occur. 

It is, however, too C'arly to say to which of 
the two Dharwarian orogenic moventumts these' 
sevcH'al metal ck'posits owe tlu'ir origin. 

The wolfram ck'posit of Dc'gana in Jodlipur 
State and the Jawar k'ad and zinc ck'posit in 
Udaipur State are inlimatedy conru'cled with 
the Jalore and Siwana granites of Malani age*. 

Related to the TawtpH'ng granit.' the Bawd- 
win lead, zinc and silvc'r deposits have l)ct'n 
us.signcid a Cambrian age (not with great c’cr- 
tainty), and possibly owe tlicir origin to some 
movement corrc'sponding to the Caledonian in 
Europe. The Mawsoh lead deposits also bc'loag 
to this period. 

To the Hercynian we owe' the tin and wol- 
fram deposits of Burma, the ziric depo.sit of 
Riasi in Kashmir, and the orpinient depo.sit of 
Chitral. 
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Closely connected with the late Cretaceous 
movement, well recognized in Burma, are the 
chromite deposits of the Arakan range and of 
Pishin-Zhob in Baluchistan. 


The following table gives an idea of the 
repetition of metal deposition through geologi- 
cal time. 


Period 

Europe 

Nortli America 

Asia 

India and Burma 

Pre- Cambrian 

Irons Copper 

Gold, copper, nickel, 
silver 

Gold 

Gold, copper, chro- 
mium 

Malani 

. . 



Tungsten, lead, zinc 

Caledonian 

r.ead, zinc, copper, 
nickel, titanium, 
chromium 

Gold 

1 


Lead, zinc, silver, 
nickel 

Hercynian 

Copper, tin, lead, 
zinc 

•• 

Gold, lead, silver, 
zinc, antimony 

Zinc, tin, tungsten, 
arsenic 

Cretaceous 

•• 

•• 

Gold, copper, lead, 
zinc, silver 

Chromium 

Tertiary 

Lead, zinc, chromi- 
um mercury 

Gold, silver, copper 
lead, zinc, arsenic, 
antimony, mercury 

Gold, copper, anti- 
mony, mercury 



OCCASIONAL distant WEATHER INFORMATION AND FORECASTING 

S. L. MALURKAR 
(Poona 5) 


A WEATHER forecaster depends entirely on 
^ the amount of meteorological observation 
that he has at the time of issuing forecasts. It 
often happens that at certain places, the amount 
of weather information is limited due to com- 
munication difficulties. During the^ period ^ of 
war, much of the needed weather information 
is absent. The forecaster has to^ strain ^ to 
deduce more results with the little information 
he has. The method of deducing the results 
here, follow from the book Forecasting Wea- 
ther In and Near India.^ 

If a broadcast or news item gives an account 
of extensive damage due to weather in the 
tropics, away from the equator, it is most 
likely that a cyclonic storm or typhoon would 
have been responsible for the damage. If, in 
the equatorial regions, heavy rain is reported 
in the absence of cyclonic storms, it shows the 
passage of ‘pulses’ of maritime air which may 
later in their travel cross to the north of the 
equator from the south or vice versa and be- 
come the respective equatorial maritime airs. 
Tf in higher latitudes (20° to 25° N) damage 
or bad weather is reported in terms of dust or 
thunderstorms, the passage of an extra-tropi- 
cal disturbance can be inferred. Even in the 
Sahara region, some Geographical Expeditions 
have mentioned of sudden showers and later 
clearing up, which can only be assigned to 
pfissing extra-tropical disturbances. 

In news items of the daily papers or radio- 
broadcasts, mention is generally made of the 
more destructive typhoons in the China Seas. 
Sometimes, the item of news may be merely 
the delaying of the sailing of steamers due to 
bad weather or the extensive damage to 
coastal towns or even to seacraft. In all 
these cases, it is possibly due to the pre- 
sence of a typhoon in the China Seas. If the 
report of the typhoon is not too far north 
of the equator, one can assume that a second- 


ary effect of the typhoon would influence the 
•Indian weather. The idea of excluding ty- 
phoons too far north of the equator is to pre- 
vent the tropical cyclonic storms and extra- 
tropical depressions from getting mixed up. 

In tropical cyclonic storms, three air masses 
are involved : (1) Em, the equatorial mari- 

time air which crosses at intervals, under 
favourable conditions, the equator from the 
other hemisphere, (2) Tr, a mixed or transi- 
tional air containing a mixture of the tropical 
maritime and tropical continental air in vary- 
ing proportions and whose ultimate origin 
should be the north Pacific high and the north 
A.siatic high, and (3) Tc, the dry continental 
air, being a mixture of tropical continental air 
and a small amount of Polar continental air. 
The first air mass, which has come from the 
other side of the equator is a bigger determi- 
nant of the tropical cyclonic storm than the 
other two air masses which are available on 
the same side of the equator as in the tropical 
cyclonic storm. The presence or existence of 
these latter two air masses can be assumed as 
a rule. As Em crosses the equator, not daily, 
but only at intervals when other conditions are 
favourable, it can be concluded that the exist- 
ence of the tropical cyclonic storm, by itself, is 
an evidence of the favourable conditions for the 
passage of Em across the equator. The actual 
conditions have been set out in the book.- 
The Em must have crossed as a ‘pulse’ from 
the other side of the equator due to the inter- 
position of a high wedge or ridge across its 
path and with favourable conditions north of 
the equator (in case of the northern hemi- 
sphere). If the ‘pulse’ had to cross to the 
north of the equator due to the interposition 
of the high ridge, to the west of the ridge a 
secondary ‘pulse’ would start in its mainly 
westward motion to produce the Em of more 
westerly longitudes. It may cross to the north 
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of the equator if another high pressure ridge 
came across its path, with favourable conditions 
in the north. The cycle of successive second- 
aries continues in the tropical belt round the 
equator. If the secondary ‘pulse’ of equatorial 
maritime air crosses into the Indian area, un- 
settled conditions would be produced there and 
if the feed of the other two air masses is 
possible, a depression or a cyclonic storm forms 
in the north Indian Ocean. A knowledge of 
the China Sea typhoon is a fore-warner 
of the possible unsettled conditions or a de- 
pression in the Indian area. As regards the 
time interval that one has to expect before 
the ‘pulse’ crossed into the Indian, area from 
the time the original or primary ‘pulse’ cross- 
ed into the China Seas to give the typhoon 
there, the general experience of the weather 
forecaster comes in handy. It is a well-known 
fact that though a depression is forming in the 
Bay of • Bengal, conditions get unsettled almost 
simultaneously in the S.E. Arabian Sea. 
Though the number of observations are few 
in the South Indian Ocean, it is found that 
almost at the same time a ‘pulse’ is crossing 
into the northern hemisphere, a secondary 
‘pulse’ is almost readily formed and moving in 
its westerly history. The crossing of the origi- 
nal ‘pulse’ of Em to the China Seas can almost 
be “ignored” as though the original ‘pulse’ 
travelled only westwards and reached the. 
Indian longitudes. The information of the 
typhoon is merely used for the knowledge that 
fresh air is moving south of the equator. To 
put it in other words, the ‘pulses’ move with a 
sort of “group” velocity forming) secondaries 
successively after each crossing to the north. 
The approximate rate of travel of the fresh air 
masses south of the equator has been mention- 
ed to be between 300 and 500 miles a day.'^ ^ 

If the information is from the equatorial lati- 
tudes, where cyclonic storms are rare, e.g., a 
mention of heavy rain at Singapore or in Java, 
it would indicate that fresh maritime air is 
passing over the place. A ‘pulse’ of fresh mari- 
time air may be moving from the east, south 
of the equator, which may later cross into the 
Indian longitudes and produce successively in 
the Bay of Bengal and the Arabian Sea un- 
settled conditions and sometimes depressions. 
Alternatively, the heavy rain in S.E. Asia may 
be due to the motion of a fresh air mass from 
the north to the south to feed a southern tropi- 
cal depression. A forecaster would be able to 
distinguish whether the heavy rain is due to 
a ‘pulse’ moving south of the equator westwards 
or due to an incursion of fresh air from north 
of the equator. 

Next there may be information about a hurri- 
cane or a typhoon in the southwest Pacific 
Ocean, in the southern hemisphere away from 
the equator. If the hurricane is too far south, 
it need not be considered here. However, if a 
hurricane or a typhoon was crossing over^ 
north Australia, the forecaster has to be on^ 
the look out. The presence of the typhoon, 
hurricane or cyclonic storm south of the equa- 
tor would result in a stimulation of air from 
the east. The hurricane may move straight 
west or west-southwest to the Indian longi- 
tudes in the South Indian Ocean. If the hurri- 
cane recurved to West Australian coast, it may 


create a secondary north of it (nearer the 
equator), which may move westwards into the 
South Indian Ocean and be for all purposes as 
effective as if the original hurricane moved 
dead west. The passage of ‘pulses’ south of 
the equator to form or feed a depression, 
later, in the northern hemisphere produces 
heavy weather in the regions south of tlie 

equator, ^ or a tropical depression in the north- 
ern hemisphere is associated with unsettled 
weather in the southern hemisphere in the 
neighbourhood of the equator a few days pre- 
viously. Similarly the passage of a tropical 

depression south of the equator, when not too 

far south, in South Indian Ocean would draw 
fresh ‘pulses’ from the nortlicrn hemispliere 
and give rise to unsettled weathca* in the Bay 
of Bengal and the Arabian Sea successively. 
Hence with a knowledge of a hurricane in 
North Australia, the forecaster in India would 
be on the look out for unsettled conditions in 
his own area after a clelinite interval of time. 
Due to successive incursions of air from one 
side of the equator to the other and inter- 
plays of the other air masses, the unsettled 

conditions in the North Indian Ocean (produc- 
ed by the southern tropical depression or 
cyclonic storm) may give rise to an in- 
dependent circulation, ?.c., a st'condary of the 
southei’n depression ina.y be formed in the 
northern hemisphere. The sc'condary of a 
tropical depression formed on the other side 
of the equator, has the tendency to weaken 
the primary tropical depression and in turn 
weaken itself.^* The co-existence of the two 
tropical cyclonic storms (>n two sides of the 
equator is not possible (i.c., with all the three 
air masses). Hence if the southern depres- 
sion shows no sign of weakening, it c*an be 
assumed that the northern sc'condary would 
not be well formed. When thc‘ southern 
depression has moved to a southern latitude 
too far — when there is a tetidency to rt'curve 
into an extra-tropical dt'pression with only two 
air masses-™or when the southern depression 
has moved too far west of tlu? northern second- 
ary, the depression in tlu‘ Indian area has a 
chance of developing fully, Oth(*rwise, the 
northern low pressure arenas act as ‘pulses’ 
feeding into the southern depression. Due to 
extensive land masses in tlie northern hemi- 
sphere, the northern ‘pulses’ oi* low pressure 
areas are not as clear as their soutlu'rn counter- 
parts. However, due to the passage of an 
extra-tropical depression in nioi-ci northerly 
latitudes, the northern secondary, which is ilf- 
dcveloped, may recurve oi' move in an easterly 
direction as a secondary of tlie westtam disturb- 
ance‘s or extra-tropical depression, and may 
cause bad weather. Even then, the effect eff 
the recurved northern depression remains small 
unless and until the southern depr(\ssion has 
moved too far west or too far south of the 
northern depression the forecaster would 
give less weather than the observations from 
the north of the equator would by themselves 
warrant. These ideas have been used for the 
last few years with success. On December 2nd 
1946, Melbourne broadcast the news about the 
loss of a ship during the previous week-end 
(probably 30th November) in Torres Straits 
(between New Guinea and Australia), due to 
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0. liiniicQnG ■which. Wcis the severGst sine© 1925> 
The hurricane, itself, travelled almost west 
pci haps ir^uced an equally severe secondarv'i 
into the South Indian Ocean and continued 
strong. The senes of low pressure areas in- 
duced in the Bay of Bengal remained ill-, 
dciined for more than a week, until a denres 
Sion that moved north-east formed But the 
resulting weather during the week was respond 
dislocation of normal transport in 
Madras Presidency, 

It is necessary to stress the fact that for 
tropical weather, i.c., the cyclonic storms and 
the S.W. monsoon, the weather to the east of 
India has to be known. Though the main 
high pressure area which gives rise to the 
‘pulses’ is the South American high pressure 
area, the travel is from east to west in the 
narrow corridor of pressure between the high 
pressure areas in the Pacific Ocean. 

But for the weather in winter in India one 
has to follow the extra-tropical depressions 
Ihe meteorological observations that one can 
get even during peace-time from Egypt to the 
frontiers of India are very limited due to 
deserts and uninhabited tracts or meteorologi- 
cally unroprosented countries. The wide areas 
happen to be the regions where the secondaries 
of western disturbances or extra-tropical de- 
pressions form. Many of these secondaries 
have to be inferred after they have produced 
weather. Hence there is a need to know about 
them much earlier. The damage that occurs 
due to tlicsc western disturbances do not have 
much news value. It is only occasionally that 
the damage is great enough to be advertised. 
If such an event occurs cither in Egypt or 
Palestine, _ it can be assumed that an active 
extra-’tropical disturbance is passing over the 
countries. These active extra-tropical disturb- 
ances would develop secondaries." One or the 
other of the secondaries would affect India. 
In the absence of a depression south of the 
ecpiator moving westwards, the forecaster can 
anticiiiate the formation of an active, secondary 
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of the extra-tropical disturbance and be fore- 
warned. During the last days of March 1944 
®xtra-tropical depression moved 
Palestine and caused consi- 
dislocation. The disturbance which 
r-'o.? detected by the interference in the 

reception from Ankara® could be betto 
receipt of the above infor- 
mation and the forecasts on 1st April, and sub- 
^uently could be made more informative. 
The weather in upper India in the first few 
days of April 1944 resembled a good rainy day 
during "the monsoons. A southern depression 
appeared (south of the equator) about the 4th 
April in the longitudes 90° to 100° moving 
westwards. The weather over upper India 
rapidly cleared up after 6th April. 

If attempts are made to catch the weather 
summaries of various meteorological offices, 
and the weather information that form the 
‘news itern^”, a better appreciation of weather 
over a larger area can be got, and it would 
enhance the value of one’s forecasts. 

The above speculations also lead to the con- 
clusion that a criterion can he given strictly 
separating tropical weather from non-tropical 
weather. The tropical weather has essentially 
an eastern origin and travels westwards, while 
the non-tropical weather has a western origin 
and moves eastwards. Due to interaction of 
the various weather situations, e.g., the recur- 
yature of a tropical cyclonic storm under the 
influence of an extra-tropical dis'turbance or 
the greater activity of a western disturbance 
due to an infeed of N.E. Trades, in any season, 
one has to watch for signs of weather from 
both the east and the west. 


1 Malurkar, Forecasting- Weather In and Near hidia^ 
1945 (Private circulation). 2. — , Ibid.^ p. 34 and p. 87, 
3. — , Ibid^^ p. 119. 4. — , Ibid.y p. 24 anti p. 64, 5. — . 

Ibid., p. 903 et seq, 6. — , Curr. Sci., 1941, 16, 14. 7. — , 
Ibid., p. 139. 8. Free. /Vat. Acad. Sc., (Allahabad), 

1944, A, 14, 131. 


OBITUARY 

PROFESSOR GEORGE MATTHAI, M.A., Sc.D. (Cantab.), F.L.S., F.R.S.E.. F.N L 


TtfE sudden dc'ath at Cambridge of the dis- 
tinguished /.oologist, Dr. George Matthai, 
Emeritus Processor of the Pun .jab University, 
has deprived tlu* selencc of Zoology of one of its 
most ardent votaries and his friends and pupils 
of a lovable personality and inspiring teacher. 
At a time when this country needs all its 
ablest men to hdp in the groat task of deve- 
loping its scicntillc resources the loss of a 
scientist of his calibre leaves a gap that will 
be difficult to hll. 

George Matthai belonged to a cultured and 
gifted family of Syrian Christians from Tra- 
vancore, his father having later migrated to 
Calicut. Born at Palghat in Malabar about 
59 years ago, he received his early education 
at the Zamorin’s College, Calicut, and later at 
the Christian College, Madras. Here he gra- 
duated, and for about a year served as a 
lecturer in zoology before he left India 
a career of research at Cambridge, 


It was at Cambridge, where so many students 
from distant parts of India are thrown toge- 
ther, that the writer first met George Matthai. 
We joined Emmanuel College in the October 
term of 1911 and our association there of about 
seven years matured into an abiding friend- 
ship. Matthai, with already a Master’s degree 
from Madras, and some experience as a Col- 
lege lecturer, was admitted at once as a re- 
search student (imder Stanley Gardiner), and 
we juniors, who had yet to go through the 
mill of the Tripos, at first looked up to him 
with some degree of deference. Thirty-six 
years ago it was unusual, not to say rare, to 
find an Indian student at Cambridge pursuing 
scientific research, and Matthai was justly 
aware of a certain glamour that surrounded 
him. As the years * went by we saw him build 
up an international reputation by his original 
work, and he inspired us with his example, 
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Within a couple of years he had made a 
name for his researches on the morphology and 
classification of the Madreporarian Corals. The 
special merit of this work was that it took 
into account the structure of the soft parts of 
the body, which were expected to provide a 
more rational index to affinities than the cal- 
careous skeleton alone. Obviously, the most 
natural classification would be one erected on 
the combined basis of the soft parts and the 
calcareous skeleton. And it would be particu- 
larly interesting if a correlation could be es- 
tablished between the structure of the soft 

parts and the hard, for in that case the per- 
plexing variety of skeletal forms which are 
grouped in an artificial taxonomy, including all 
the fossil types of which the soft parts can 

never be found, could be assigned to their 

natural places in the evolution of the group. 

Matthai’s comprehensive and painstaking 
work thus had very substantial value. Al- 
ready in 1914 his first monograph on the 

Astrseidae appeared in the Transactions of the 
Linnean Society of London. The completion 
of the second was delayed until after the War 
of 1914-18 ; meanwhile he had to leave Cam- 
bridge to take up an appointment at Lahore. 
The second monograph was completed during 
a period of leave in England, and was publish- 
ed as a British Museum Catalogue in 1928. 
Meanwhile he had revised the Madreporarian 
Corals in the collections of the Indian Museum 
in Calcutta (Rec. Ind. Mus., 1924) ; and in 
1926 had appeared his important work on the 
histology and modes of budding in corals as 
determining the farms of the colonies. This 
was published in the Philosophical Transactions 
of the Royal Society. In 1940 he discussed the 
theoretical bearings of his work, summarising 
his conclusions regarding evolutionary tenden- 
cies in the Astraeid^. Latterly he was engaged 
in the study of the colonial Fungidas. 

Matthai travelled widely in search of his 
material, undertaking several cruises, e.g., along 
the coast of Florida, in the West Indies, and in 
the Indian Ocean. For his taxonomic work 
he examined all existing type collections in 
Europe and America. His studies on corals 
thus formed the main theme of his work, and 
they are regarded by competent authorities as 
a monumental contribution to our knowledge 
of the Madreporaria. 

While he was still a young student at Cam- 
bridge the importance of the researches in 
which he was engaged was recognised by the 
award to him of the Mackinnon Studentship 
of the Royal Society, and of generous research 
grants from Emmanuel College and other 
sources. 

In 1918 he was appointed professor of zoo- 
logy at the Government College, Lahore. 
There he soon made his mark as a teacher. 
As Dean of University Studies he did much to 
stimulate zoological research in the Punjab. 
At semi-popular lectures he impressed one by 
his mastery of style as much as by his dis- 
crimination in presenting facts. The result was 
a delightful clarity of exposition. 

Two years later we were again brought 
together for a year at Lahore, where we saw 
^ good deal of each other during the academic 


session of 1920-21. In January 1923 he came 
to Lucknow to preside over the section of 
Zoology at the Tenth Indian Science Congress. 

While on leave in England in 1925, he mar- 
ried Mary Chandy, second daughter of the late 
Mr. C. Chandy of the Mysore Civil Service 
and later a Vice-Chancellor of the University 
of Mysore. They had one son, Ariel, an only 
child, who survives him. 

In 1929 Matthai’s published .work, now 
voluminous and impressive, was rewarded by 
the University of Cambridge with the confer- 
ment of the degree of Sc.D., the highest degi'ee 
which that University can bestow upon a man 
of Science. He was one of the Foundation 
Fellows of the National Institute of Sciences of 
India, a Fellow of the National Academy of 
Sciences, of the Linnean Society of London 
and of the Royal Society of Edinburgh. In 
January 1931 we met again at the Nagpur 
Session of the Indian Science Congress — an 
occasion marred by the news we there received 
cf the death of Mrs. Matthai. 

In 1938, when the Silver Jubilee of the 
hidian Science Congress was celebrated at 
Calcutta in a joint session with the British 
Association, Matthai again presided over the 
section of Zoology. In both his presidential 
addresses to the Congress the main theme was 
research in oceanography and the marine 
faunas, particularly those ol the Itidian Ocean, 
a subject in which he was always at home. 
Ke retired from the chair at Lahore in 1943, on 
reaching the age of 55, but continued his re- 
search activity. For some time in 1946 ho 
acted as Director of the Zoological Research 
Laboratory at the University of Madras. 

In his scientific work Matthai was essential- 
ly a man of facts, rather than theories : inqui- 
sitive by nature, orderly and correct to the 
limit of punctiliousness. His .strict attitude to 
the observed facts of Science, and his deeply 
religious temperament were two aspects of the 
same personality. While always mindful of the 
rights of others he knew how to assert his own, 
and to hold his head high. He never grudged 
any help that he could render to others with 
his knowledge or advice. 

Towards the end of June last year, when I 
happened to si^end a week again at Cambridge, 
it was a pleasant surprise to know that he 
was also living at the College. Chatting away 
into the small hours of the morning we lived 
the old Cambridge days once again in the 
familiar scenes of our ‘undergrad’ years : 
several of our contemporaries are now dons at 
Emmanuel and other Colleges. Wc said Good- 
bye on the 29th of June 1946— it was to be 
for the last time. On the 25th June 1947, 
weighed down by prolonged anxieties, he sud- 
denly took leave of this world, to the grief of 
all who knew him. He will be missed by his 
many friends for his frank and lively expres- 
sion as he greeted them with his vigorous 
handshake. 

(For some of the personal facts relating to 
the early life of Dr. George Matthai I am in- 
debted to his nephew, Dr. K. Jacob, of the 
Geological Survey of India, and to Dr. N. K. 
Panikkar of Madras.) B. Sahjsji, 
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PHOTOCHEMICAL AFTER-EFFECT IN 
THE DECOMPOSITION OF HYDROGEN 
PEROXIDE BY POTASSIUM 
FERROCYANIDE 


It lias been shown that the photochemical after- 
edcct in the decomposition of hydrogen per- 
oxide by pre~illuminated ferrocyanide can be re- 
produced in the dark by adding small quantities 
of the aquo-salt (II), sodium aquopentacyano- 
forlile, to the unilluminated H.>Oo-K^Fe (CN)(. 
mixture,' Sodium aquopentacyanoferrate, the 
violet aquo-salt (III), can also be used with 
similar results. These observations support 
tlie view that potassium aquopentacyanoferrite 
produced photochemically and reversibly in the 
illuminated solutions of potassium ferrocyanide 
brings about the photochemical after-effect 
The above view has been tested in another 
way. It is known- that sodium aquopenta- 
cyanoferrite reacts with sodium nitrite and 
nitrosobenzene forming quaternary nitroprus- 
sido and a purple-coloured substitution com- 
pound respectively : — 

Fe (CN)6H20"'+N02' 

Fe (CN)5N02"" + HoO (1) 


Fe (CN) 5H20^" + CqHsNO 

^ Fe (CN) 5 CcH 5 NO'" + HsO (2) 
It folows that if the aquo-salt formed from 
ferrocyanide by insolation causes the 
chemical after-effect, the addition of nitrite 
and nitrosobenzene should considerably reduce 
or “quench” the after-effect, as the decompo- 
sition of hydrogen peroxide by nitrosoprusside 


formed in (1) is very slow in the dark,'^ and the 
purple substitution compound formed in (2) 
is also not very reactive towards hydrogen 
peroxide. 

Potassium ferrocyanide solution (M/64), 
10 c.c., was pre-illuminated by direct sunlight 
for one minute, and added to hydrogen per- 
oxide immediately after darkening, or it w^as 
first mixed with aqueous nitrosobenzene or 
nitrite just after illumination, and then added 
to hydrogen peroxide in the dark. The con- 
centrations of hydrogen peroxide and ferro- 
cyanide in 50 c.c. of the reaction mixture were 
N/6 and M/320 respectively. A saturated solu- 
tion (5 c.c.) of freshly prepared nitrosoben- 
zene in conductivity water was used. Tempe- 
rature of the reaction was 40° C. The velocity 
constant has been calculated according to the 
Unimolecular formula, K r= 1/t log a/ a — x 
where t represents time in minutes, a the ini- 
tial concentration of in terms of c.c. of 

permanganate, and x the change in time t. 

Table 1 


Without nitrite or nitrosobenzene 


if 

1 

a - X 

1 K-IO^ 

i 

0 

16-10 


12-5 

13*80 

M 

26 

11.40 

58 

37 

9*80 

58 

57 

7*50 

58 
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Table 2 


With 5 c.c. aqueous niirosobenzene 


t 

j 

a - X 

K-IO^ 

0 

16*25 


15 

14*60 

31 

34 ! 

12*80 

31 

65 

10*00 

32 

100 

8*00 

31 


Table 3 

With 0*0020 gm. sodium nitrite 


t 

1 a — X 

i 

K*10^ 

0 

13*60 


15 

12-95 

14 

34 

12*40 

12 

68 

12*00 

8 

120 

11*30 

7 


The slightly higher value of K.IO^ (54-58) in 
Table 1 (c/. Curr. Scl, April 1947, p. 118) is 
probably due to a small change in the intensity 
of sunlight. 

It is seen from Table 2 that nitrosobenzene 
reduces the photochemical after-effect to a 
considerable extent, while the nitrite is still 
more effective in suppressing the after-effect. 

A mixture of potassium ferrocyanide and 
potassium cyanide pre-illuminated and then 
added to hydrogen peroxide in the dark does 
not show any after-effect. This is to be 
expected if the photo-formation of the aquo- 
salt from ferrocyanide is responsible for the 
after -reaction. In the presence of added cya- 
nide, the equilibrium 

Light 

K4Fe(CN)6 + HoO KsFe CN)5H20 + KCN 

Dark 

is shifted to the left, resulting in practically 
complete suppression of the concentration of 
the aquo-salt, so that none exists in such an 
illuminated solution to produce the after- 
effect. 

It has been further established that the after- 
effect reproduced in the dark by the addition 
of minute quantities of the aquo-salt (II) to 
H.^P 9 -Kj.Fe(CN)ft mixture is also completely 
suppressed by CN' and NO./, while the diminu- 
tion brought about by nitrosobenzene is of the 
same order as already reported in the case of 
the photochemical after-effect. Pre-illuminated 
ferrocyanide on treatment with suitable quan- 
tities of nitrite or cyanide ions does not answer 
the tests for the aquo-salt (II), and the pure 
aquo-salt (II) in the presence of these ions 
is completely converted into nitroprusside and 
ferrocyanide respectively. 

The photochemical after-effect cannot be 
ascribed either to alkali or to ferricyanide pro- 
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duced in the course of the reaction, as the 
experiments with unilluminated ferrocyanide 
and ferricyanide and alkali failed to show the 
rapid decomposition characteristic of the illu- 
minated ferrocyanide, which is known to con- 
tain minute quantities of the aquo-salt (II). 
In this connection attention is drawn to an 
earlier paper by Lai and SinghaP in which 
the decomposition of hydrogen peroxide by 
ferricyanide has been discussed. 

It has already been reported that aqueous 
solutions of aquopentacyanoferrite exhibit a 
slow spontaneous decomposition in the dark at 
room temperature in the presence of air, and 
the aquo-salt is completely decomposed into 
ferric hydroxide, ferri- and ferrocyanide. 
These changes are greatly accelerated by light 
and heat, and this appears to be the cause of 
the photosensitivity of the aquopentacyano- 
ferrits ion.^ These observations are in general 
agreement with those of limori.^^ It is signifi- 
cant to note that the sodium aquo-salt after 
being heated to about 90° C. for a few minutes 
or exposed to direct sunlight for about an 
hour does not give the characteristic colour 
reactions with p-nitrosodimethylaniline or 
nitrosobenzene.'^ An aqueous solution of the 
sodium aquo-salt kept in the dark for a few 
days shows the same behaviour. 

Recently, has studied the causes of 

discolouration of ferro- and ferri-cyanide crys- 
tals and has come to the conclusion that the 
decomposition of the aquo-salt (II) takes place 
spontaneously in the dark in the presence of 
air with the foi'mation of ferric hydroxide and 
ferricyanide. In view of these results, the 
suggestion of Baudisch-^ that prolonged insola- 
tion of ferrocyanide in the presence of air 
results in the formation of an oxygen-richer 
product which gives a blue colouration with 
tincture of guaiacum appears to be untenable. 
Rather, one should expect this guaiacum colour 
reaction as indicative of the decomposition of 
the photochemically produced aquo-salt (II) 
into ferricyanide, which is known to produce 
a blue colouration with tincture of guaiacum. 

Attention may also be drawn to the author’s 
observation that contrary to the findings of 
Baudisch (loc. cit.) there is reason to believe 
that free aquo-salt (II) exists in illuminated 
ferrocyanide solutions in the presence of air 
in the initial stage of insolation. Further 
Baudisch has remarked that in the presence of 
air and light the yellow aquo-salt (II) formed 
from ferrocyanide is oxidised momentarily to 
deep violet-coloured aquo-salt (HI), which 
then reacts with the aquo-salt (II) to form 
higher complexes of pale yellow colour. The 
ready reducibility of the violet aquo-salt (III) 
to yellow aquo-salt (II) in the presence of 
excess ferrocyanide as noted by Williams and 
others and the existence of free aquo-salt in 
presence of ferrocyanide, however, go against 
the suggestion of complex formation between 
the two aquo-salts in aqueous ferrocyanide 
solutions. Experiments already in progress 
are expected to elucidate the mechanisms in- 
volved in the action of light on ferrocyanide. 
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details of the investigation will be pub- 
lished in due course. ^ ^ 


LcUbts to the Editor 


Chemical Laboratory, 
Archeological- Survey of India 
Dehra Dun, ’ 

July 1, 1947. 


B. B. Lal. 


A 1947, 16, 219 9 
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1936, 415. 6. Iimori, 2. Anorg. Chem.. 1927,167, 145 

7. GaJlenkamp, W., Chem. Zeit,^ 1916 40 235* 
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Compound 

i 

I 

1 

M 


Benzene 

249-9 

25-96 

9-6 

Toluene 

296 -.5 

30-80 

9-6 

Ethylbenzene 

344-1 

35-37 

9-7 

<3-Xylene 

346-1 

35-48 

9-7 

wXylene 

344-1 

35-64 

9-6 

/5-Xylene 

346-1 

35-70 

9-7 

Aniline 

280-6 

30-29 

9-3 

Methylaniline 

328-2 

35-24 

9-3 

Benzylamine 

328-2 

34-15 

9-6 

Ethylaniline 

383-8 

40-05 

9-6 

Dimethylaniline 

383-8 

40-41 

9-5 

i7-Toluidine 

330-0 

35-01 

9-4 

Nitrobenzene 

310-2 

32-37 

9*5 

iJ-Nitrotoluene 

353 -S 

37-05 

9-5 

Chlorobenzene 

290-2 

30-90 

9-4 

Bromobenzene 

309-2 

33-76 

9-2 


From the above table the conclusion may be 
drawn that for simple aromatic liquids Mott 
Souder’s^ I is roughly 9-5 times the molecular 
refraction. 

The values of I have been taken from Mott 
Sender’s paper and those of molecular refrac- 
tion from Landolt-Bornstein Tabellen. 

My thanks are due to Sir J. C. Ghosh for 
kind advice. 

Dept, of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

July 4, 1947. 


B. K. Banerji. 


1. /. Amer. Chem. Soc., 1945, 67, 498. 2. 

1938, 60, 154. 


Ibid.. 


treatment of alkaline water 

TO RENDER IT SUITABLE FDR 
reeling SILK 

In the course of cur studie- ^ 

raw silk produced in cer*^ dt 
South India. ‘ u. 




a...,. 

of-uence 


A RELATION BETWEEN REFRACTIVE 
INDEX AND VISCOSITY 

Lagemanni combined Mott Sender’s- viscosity 
relationship with the Lorentz-Lorenz equation 
and came to the conclusion that for liquids in 
general, a rough rule is that Mott Sender’s 
viscosity-constitutional constant I is about 
twelve times the molecular refraction. It has 
been found that this relationship holds only 
for aliphatic liquids. The ratio for some sim- 
ple aromatic liquids is given in the following 
table : ^ 

Ratios of I and M for some aromatic liquids 






have been made. O’-'e 
siderable scier.zifc 
relates to the Ir.i.. 
cooking the cocoons -'t- ' 

on the quality of silk.*"' "" 

The bore-well wate- u-^ - -r •- 

filatures was feur^ ^V;. 

cocoons and the ctaiI;v‘‘-0' ''■-e't 
the cocoons were lound t'r. “"•-•"t 

than in other wa>^- 
was dissolved 

tating more frequer: ^ 

cooking and reeling caJns*""Tue -L' . 

they were reeled ever an' " ' 

"were found to retain 
together and take .. 

After drying, hard gum'sES.,- -nv 

colour, from light greer.ii- '•‘"■-Uv" 

^'eenish yellow, were nctieed". ”'’'•■<6 > kw". 

.-.cr.m.ai''propktqs 
of the siiK, particuiar.v its lustre ■'‘A-i even- 
ness, neatness, cleanliness and vv;’'d r-.! r-.-". 
perty. When, instead c£ tnj core-wrir'tv^k;-. 
water from ot.ter sources, as :.r..'r. t.he 

tank {rain-fed i in trie nei ah h' 'Urh'’ o"‘ 
the ri\ er about two miies a wav from the ' It*— 
ture, was employed the silk reeTed * was fr^ 
from the above-mentioned defects. 

The ^ -unusual^ features of the bore-wchl water 

ore it& bicarbonate aj.-maiinit’'*'’ and temp^’narv 
hardness, the permanent hardnesv*"ben>-'"i -e'la- 
tively inconsiderable. l;'n cc = -va^e"* 

required 33 to 40 c.e. of N 50 acid” fer* neutral- 
isation, and the lempc-rarv hardne-s'wa*- 
28 parts per 100,000. as c-L'erved durins*'d f?e^- 
ent seasons over a peried cf four yekrs^^ In 
view of this observation, further trials were 
carried cut fay treating the bore-well water with 
calculated amounts of mineral acids ^such 'as 
sulphuric and hydrochloric acids j and ” organic 
acids (such as acetic, oxalic and ta.^:aric acids .< 
in order to neutralise the ahialinity cf the w'aier 
or reduce it to that of the river water which 
was found satisfactory for silk reeling. The 
results of these studies coniirmed the above 
observations and indicated that a simple and 
cheap method of treating the bore- well water 
was just to neutralise its alkalinity or reduce 
it to a minimum by adding sulphuric acid 
(commercial grade » and vigorously silTiing the 
water by means cf an eilicient blower so that 
no free acid was left in the water. Thus ii 
w^as observed that the quality of the silk reeled 
in the bore-well water after treatment with 
sulphuric acid (0-75 c.c. cf concentrated acid 
per gallon of the w'aier for bringing down the 
alkalinity from 37 to 9 in terms of X. oO acid 
for 100 c.c. of the water i was comparable to 
that reeled in the river water (100 c.c. of this 
water required 8-9 c.c. of X-dO acid for neutral- 
isation ) - 

The practical application of the above find- 
ings under the working conditions of a filature 
presents some fresh problems. If the water in 


284 


Letters to the lid t tor 


the cooking' and reelin^^ basins is treatc'd* tlu‘ 
benebcial eiTcx’! of neutral isatien lasts r<»r only 
a short lime, irnknown quantities of fri^sli 
alkaline salts are brouMhi in lhroui»,h tlu‘ ‘eret*])- 
ine;’ of vvatei' with the steam used for tlu' heat- 
ing'. The water carried with the steam con- 
tains alkali carbonate formed through tlu‘ cU‘- 
c(4in{)osition of tlu' alkali bicai'bonate by lu‘at. 
'Phis is now sou^^ht to be r(*m(Hlit‘<l by ilu‘ in- 
trodu(‘tion of suitable ti'aps and otlu*r dt‘- 
vices which will intrt)duct‘ otily dry steam. 
Steam jackidanjL;' of tlu' basiirs would also b(‘ an 
ck‘j 4 'ant way of dealing' with this diHiculty. 

If tlie discolouration of tht‘ silk is not mate- 
rial (depending’ upon its us<*) and num spots 
alone are to l)(' minimised, this can lu' dotu* by 
drawiiu;' th(‘ silk thread throu^di a fU’tiove con- 
taining’ some vaseline or otlua* ^ruasi^ prior to 
windin^^' round the hank. This has alnsidy been 
tried siu'cessfully in oiu^ hlature. 

A dt'tailod account of tlu^ work including tlu‘ 
(luantitative data relating’ to the (piality of the 
reeled silk will be i)ublisluHl clsewluMHs 

Dept, of Hiochemistry, S. C\ Pii.i.M. 

Endian Institute of Science, V. SuauAmuANYAN. 
Ban^^alore, 

Aum^i % 1947. 


THE CYSTINE AND METHIONINK 
CONTENTS OF COMMON INDIAN 
FOODSTUFFS 

No detailed work on the analysis of foo<l.s for 
their contents of metliioniiK' and cystine in (ann- 
inon Indian foods lias yet lasai doin'. Wink' 
tile cyst.ine content of sonu' food proti'ins has 
been determined, very fcnv have' bei'ii analysed 
for methionine. IMk' rejHirted cystiiu' valui's 
are on certain fi-actions of isolated proti'ins. 
The whole prott'ins of foods havi' not been 
take'll into account during tlu* analysis exix'pt 
for ct'rtain vidiu's reiiortcd by (’hitri' and 
Keni.‘ This is l)(‘caus(' no satisfa('tory nu'thoils 
existed, till ri'cc'iitly, for analysing: tlu* whole 
proU'ins of hiods for tlu'ir <\Ystin(' and nieth- 
ioniiK' contents, lU'ci'ntly, how('Vi‘r, rt'liabk' 
methods for their analyses hav(' liet'u dt'Vi'lop- 
ed. Apart from the microbiolo^ucal nn*thod, 
EvaiiS“ has develojit'd a wet dipt'stion me(ho<i 
for analysis of tlu'sc' c<institu<'nts. Tin' 
metliod ('onsisis in analysiuiL^ the food-stidf for 
(i) Total sulfur, (it) Inorganic sulfur and 
(iii) Sulfur oxidisc'd to sulfate by nitric acid. 

The' above metliod was used in the followiuf^ 
determinations. From the cystiiu* and methio- 
nine .sulfur values the actual amino-ac’id 
contents were calculah'd by usirp^^ tiu' ap- 
propriate convc'i'sion factors (3*747 for (*ystine 
and 4*Gv51 for methionine). The comhiiu'd 
nitric and pcrcliloric eeid di^m.siion method'* 
was used for the determination of total sulfur. 

The final data about the cystine and meth- 
ionine contents of the foods are tabulated 
below. 

It will be seen that amon^^ tlie cereals, 
rice contains a high percentage of meth- 
ionine. The cystine percentage is about the 
same in all cereals. Except for Dolichos 
and horsegram, the total percentage of sulfur 
amino-acids in all other pulses is about 
the same. Green-gram and the cowpea con- 
tain a large proportion of methionine. Among 


j (Uirrcnt 

1 ^nvnee 

oilstnuls. lu’an and mium «-nntain •, 

larc.f amnunt tC !«•!.,, | r.ulfiii ami a lairh larrc 
prnporiiKn^ uf mrfhu'miH* aho. Alusiit ' {!ircc« 
hnirths nf tlu* total Mihur in r.roundnnt is" 
h<»wt‘\a*r. in tin* fuini nf t-y .lim- tud.w ’’ 

'rAiar. I 

ami .t/i 'f/m anna ('nuiriii af .S\n/a* 

I mini u h'tiinl'ii u fl 
I par c<‘iit (<t air tfry anipIt'M 

■ ! V 
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1. r.;.a.r 


*(i|i kit «• (t ' 5 ,/ .ifr ) 
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0-2 7 

0*31 

(i j } ;*•. . . *./ ■■ 
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0 ' 2 S 
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(i\ ) Wi.e a ( %* 
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If the iimuin- acitl rtuUnsis ajs* US 

pt'r t'i'Ut. of thr piisfrin rnnh*n!. fhr cen- d:: arc 
tlu* host .‘.our<‘e;. u{ nirthoaunr wink* the ptd.st'S 
and tlu* odr;ned ealu*-. cnictdidr the nela'st 
sourees of cyrtim*. 

Our thank.s are due to Ihof. V. Sutirali- 
inanyan for hi:; kc*eu in the work. 

D<‘pt. of Bioehemiatry, If, S. H. 

Indian Inst, of Seienee, S. S, Dr. 

Bangalon*. 

AuifUHt 12, 1947. 


1. ( ‘hitrra K, ( and Krni , 
139 . 2 . Isv;m*» K, I., L 

Kvan.s, K. f,, uiul St. kdon | 
Kcl.J, 1944 , IS, 


A. It. .V,/.. 1949 , IS, 

/O.-A'. w.. 1945 . 7 , 439 . 3 . 
1... t'k-m. (Anal, 
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INFLUENCE OF VARIETY, MANURING 

and germination on vitamin Bx 

CONTENT OF GROUNDNUT-ARACJ^IS 
HYPOGEA 

Amonc; plant materials >?r()undnvit is a very 
rich soiuaH' nt vitamin B,. The utilisation of 
^^ruundnnt as a suurce of vitamin B, necessi- 
tated the study of this important oil-seed from 
various ai\ules. 

AinoniJ^ ‘U) varieties of lu’oundnut analysed, 
wide ditftTences wi'Vo noted in their vitamin B, 
contemt (the vahu‘s varying from 5 to 20 per 
pram of defathsi flour). These diflcrences 
are attril)utal>l(* mainly io varietal differences 
since all othen* c'onditions under which they 
*wer(‘ prown art‘ id(‘nti(‘al. 

In proimdnut about 4B per cent, of the total 
vitanu'n B, is ina'sent h\ bound form. The 
bound vitamin can he released by treatment 
with papain, but taka-diastase has no effect 
Sodium chloride (10 per eent) extracts com- 
pletely lh(‘ hound form of the vitamin. It can 
also 'h(‘ pre(’ipitatt*d with trichloracetic acid. 
Tlu'.se n‘sults indicate that, tlie combined vita- 
min (‘.xisl.s hound to protein, and not as co- 
rarhoxylaso. 

It was ft)un<l that hotii thi' Ijoimd and the 
fn'C vitamin in pnnindnut are completely 
availahU‘, as judnt*d by rat-prowth experiments. 

'rhi‘rt‘ wa.s a gradual decrease in the total 
vitamin B, as tiu* pvaanination advanced. But 
ilu' IhmuuI form of vitamin H, is rendered free 
duritip ju*rminalioti. 'Ihis is attributable to the 
action of port<*olytic tm/.ymes formed during 
genniuatitm on tiu‘ piaBein-carrier of the 
vitamin. 

'riu‘ intluence (O’ organic and artUicjal Icrti- 
lir.ers on vitamin B, contetii of groundnut was 
.studied in plot expmanumts at the Mysore Agri- 
cultural Farm, Uobbal The results showed no 
siiuiilleant ditTis'tmces in the vitamin B| con- 
tent of groundnuts under difTerent treatments. 

Full details of these investigations will bo 
pul)lislu‘d (*lst‘wlu‘r<\ i 

Our thank.s aiH‘ diu* to Profes.sor V. Subi'ah- 
•manvan for his ktnui intmH'si in the above work 
and 'also to Mr. M. .1. Narasimhan, Director (vf 
Agriculture (HetdJ, My.sore, and to Dr. L. S. 
Doraswamy, Hconotnic Botanist, and his assist- 
ants for supplying tlu' material ased in the 
uliove investigatitms. 

Dept, of BioelHuni.stry, K. K. Rkddi. 

Indian Imstitutt* of Scienung K. V. Giui. 
Hangalorts 
Augmt 27, H)47. 


RATE OF REDUCTION OF SULPHATE 
BY VIBRIO DESULPHURICANS, KON.® 

The formation of the black ferrous sulphide 
associated with certain types of low'-lying ana 
boggy soils in river e.stuaries, coastal areas ana 
sedimentary deposits of .stagnant lakes, has 
generally been attributed to bacterial action , 
these bacteria are referred to by previous work- 
ers as Vibrio d€sulphuric(itisj A closely ^Ihoa 
type of organism was isolated from, the black 
clay at a depth of about 8-10 feet on the east- 
ern sea coast of India, where, surprisingly, a 


fairly rich (35 per cent.) deposit of elemental 
sulphur has been found to occur.- 

The morphological and biochemical charac- 
teristics of this organism, have been described 
earlier.'l-* The organism differs from the spi- 
rullum of Czurda*^^ in that (1) it can reduce 
sulphate even in absence of carbon dioxide and 
(2) it is capable of utilising ethyl alcohol and 
sucrose as the sources of carbon ; in other res- 
pects they agree. The present communication 
deals with a study of the rate of reduction of 
sulphite by Vibrio desulphuricans, Konae. 

The nutrient medium was composed of 
sodium chloride (6 per cent.), recrystaUised 
sodium sulphate (1*0 per cent.), dipotassium 
hydrogen phosphate (0*2 per cent), ammonium 
lactate (0*4 per cent.) and ferric chloride 
(0-2 per cent). The salts were dissolved in 
distilled water, the pH adjusted to 7-4 and the 
volume made up to 100 ml. and sterilised. 

Aliquots (10 ml.) of this medium were dis- 
tributed into sterile bacteriological tubes and the 
tubes again sterilised at 10 lbs. for 30 minutes. 
The tubes were then inoculated, each with 1 ml. 
of a suspension of carefully washed bacterial 
cells dispersed on 6 per cent, saline and incu- 
bated at 30“ C. 

For estimating the initial concentration of the 
sulphate, a couple of tubes, immediately after 
inoculation, were heated in a boiling water-bath 
to inactivate the bacteria. The sulphate was 
estimated volumetrically by the benzidine sul- 
phate method.^^ The filtered culture medium 
(2 c.c.) was acidified with HCl in a centrifuge 
tube, mixed with a solution of benzidine hydro- 
chloride. The tubes were then cooled in a 
freezing mixture for 30 minutes and 2 ml. of 
95 per cent, alcohol were then added. This 
facilitated the sedimentation of the thin plate- 
lets of benzidine sulphate on centrifugation. 
The precipitate was washed (four times) with 
ice-cold 50 per cent, alcohol and transferred to 
a 25 ml. conical flask and titrated against 0-02N 
sodium hydroxide from a microburette. The 
results are given in Table I and are graphically 
rei^resented in Fig. 1. 

Table I 

Rate of Reduction of Sulphate hy Vibrio 
desulphuricans Konce 


No- of clays 

SO/ present 
(iiigm ./2 c.c.) 

SO/ utilised 
(per cent) 

0 

5*91 

4-40 

1 

4-40 

25-50 

2 

3-95 

33-10 


3-27 

39-10 

4 

1-47 

75-30 

5 

1.24 

79-40 

6 

0-99 

83-30 

7 

0-84 

85-90 

9 

0-68 

88-50 

10 

0*65 

89-00 

12 

0-53 

91-00 

13 

0*23 

96-30 

14 

0-23 

96-30 


Hata /'Flfi’ 1 ) reveal 

Tjhe r^te of reduction of sulphate <Joe^ 
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not remain steady ; it appears to get suddenly 
accelerated after 72 hours, maintaining^ this 
rate steady for the next 24 hours. It is during' 



this period of 24 hours that more than a third 
of the sulphate is reduced. This period prob- 
ably corresponds with the period of the growth 
phase of bacteria. This coincidence is sug- 
gestive of the fact that bacteria utilise the 
oxygen of the sulphate for their metabolic 
function. The striking fall in the rate of re- 
duction after 96 hours is possibly due to a dimi- 
nution in concentration of the lactate aiid the 
sulphate in the reaction mixture. Further work 
on the relation between the amount of lactate 
utilised and the sulphate reduced is in progress. 

Mnua-: S. Suhba Eao, 

M. SUKENTVASAYA. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, India, 

Septe7nbcr 9, 1947. 
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(12), 210-17. 3. 1945, 14 (9), 242 44. 

4. 1945,14 (10), 207-(H). 5. Viktor Czunh., 

An//. MiMio/., 1940, 11 , 187-204. 0. Kascliig, 
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THE YELLOWING OF JUTE 

Studies on the mechanism of discolouration of 
jute were conducted on samples of jute yarn 
and powder, subjected to acclerated ageing by 
irradiation in quartz containers, with light from 
a quartz mercury-vapour lamp, under various 
atmospheric conditions. The colours produced 
on the yarn samples were assessed by a 
photometric method. It was found that air, 
oxygen, or ozone did not produce any change 
of colour in the dark. Furthermore, the dis- 
colouration due to the light source was as 
great in the presence of purified nitrogen as in 
that of oxygen. The reactions which lead to 
discolouration are not, therefore, oxidative, as 
suggested by Sarkar and his colleagues,^ but 
photochemical. 

Samples of irradiated and non-irradiated jute 
powder were analysed for main components and 
a number of associated functional groupings. 
All mam constituents pf jute were found 


to undergo change tiiuing; irrac!iahc»n. Thus, 
there la a .small l)ul distiiuh hsss in tin* rellu- 
losie fraction, which eotnprirc:; frut* eellult».se 
and cellulosan ; a very marked drrreast' in the 
lignin C(»ntent, as deiermint'd hy die residue 
k'fl aftc'r tn*at.m(‘nf witli sfmny iiiinrral ueid ; 
and a ri'diietion of tlu* xylon eunttad as deter* 
mined hy the yitdd of furfuraldeliydr. A large 
inerea.se in the eoppur ntunlHu* durine. irradia- 
tion in the prc'stajei' of osvi* n inflieate.*; Ihiit 
the cellulo.‘d(‘ ixadion of jute undt*ri»cH*N ehain 
eleavagta and the .^anall ,‘*ain \t\ urtuiie arid 
eoi\tent sugg,c‘st.s oxidali<ui at tlic Uaanitial ear- 
binol g,roup, similar to tlu‘ etfeet dctiion:.! rated 
hy ri(‘wis [uid f’ronnndler’’ during fht* irradia- 
tion of wood. 

Sitiec' jiuritied etdhilos * tmcieri*(>cs a miinlier 
o( well-aulluad ieat(*d ehang.es htit docss ned dis- 
colour fluring irradiation, it ‘memr: mdiludy tliat 
tlu' eellido.sie portion of a ligjtoctdlnlosic* ilbre 
eoniribuUss to its pliottudiemieal disetdcniration. 
This is supfiorltal by lhf‘ facd that degj’adation 
of the et'llulosic’ pcadton td' jntt^ is nuua* :id"* 
vaneed during^ irradiatitm in oxvgam than in 
nitrogen, whertsis the d^'g.ree id’ clisetdouratitiu 
is tli(* .sanu‘ in bidli ea‘ev:. Moreovia*, the 
gradation i)i'oduet.s id’ irradiation of celluh^se 
do not s(‘C‘m to 1 k‘ reactive. Uiscolmirat ion of 
tlu‘ lignocadlidosie material; most, therefore, he 
du(‘ to (dllu‘r the liegu'on:: in* the leanif'elluhrde 
portion. or both. 'Ida* probability that indli the.‘c* 
fractions conirihuit* to tin* disci dourat ion has 
prf'viously htam .stattai/' Sarkar* has .siure 
sliown tlud. deligadrual jide is discolouretl by 
light and iusd and concludes that the nsiflual 
hemicellulosif* enn.stitumds are n'S|ndisil,de for 
this. During' tlie a<‘f’fd<s'ah*d ag.emg. td' dtdigjti* 
tied jute it is dinieult to visualise that eompo- 
n<*id,s otlit'r than tho.st* td’ heinicelhdose could 
conlribid.e if) tlu* diseolotu ation. 

In the afU'r-y el lowing, (d’ raw jule. ho\\t*ver, 
it is important that tlu* role td’ tlu* lu'nuei llu* 
loses sliould not lie over a*nipha: is. fl. Tin* 
light-yellow colouration obtained thiring, irra- 
diation of df*lignitu'd .iuft* is f|udc di?;tinel in 
apfiear'anet* from tJu* yf'llow-hnuvn eolonr ofi« 
taint*d willi raw jidt* and indicates that in ^ 
latter east* Mu* lig, neons- portion inak«‘s the* 
gnsater contribution to tlu* disefdouratioii rc- 
ticlions. 

The major portion of tlu* yellow brown lolunr 
derivative.s can bt* extrafdisd frtim irradiated 
Juti* with wat(‘r or aUsdud. aiui the atpHsiiis 
(*xtraet, for examiih*, shows that fjuiinnuid 
uctloTi producks art* foianed. 'Fliesf*, no doulii, 
arc* derived frt)m tlie li|nu*our» pnrlion «d tin* 
Jute, since tlu* formation <d’ fpnninoul deriva- 
tive's from this portion <d’ the hg.ntH*t‘IInli»!iic 
materials is W(*ll c'stahlisju'tl. 'rheri* is a loss 
of rnethoxyl content in lignin during, irratliatioii 
of juUs Phenolic .suhslaiu't's (.*apahlc* of iH-nig 
transformc'd to the c(dourt‘d f|uinnu)id tv|)e arc 
therefore held to give* rise* to tlio.sf* coloured 
products _ derived from tlu* hgnt'ous portioii. 
Degradation of the lu*micf*llulo.st* pfirtitin with 
the prior formation cd’ furfural atui subseciiirnt 
conversion of the aldehyde to <*tdour€sl p«dy- 
mors is believed to be* the cf)ntril>utif)ri of the 
hcmicelluloses to the discolouration. 

Preliminary reports show that progre/ss 
has been achieved towards inhibition af the 
colour changes. Inhibition of the photoehemi- 
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cal chan«t‘S can be brought about in raw jute 
by t‘t‘rtaiu t'stin-ilh'aiion and etherification 
tiVainients, aiiKun*, which acetylation gives 
conipUhe proU'ctiotp whereas methylation with 
an ethereal solution of diazomethane affords 
only }KU'lial pndeetion. After these treat- 
meiiis it ir* prohalile that substituted poly- 
plu'iiols which are incapable of quinone fonna- 
tion are prodiu'ccl during irradiation. The 
introduction of actdyl groui)s has the two-fold 
ettect of pr(‘va‘itt ing the formation of coloured 
(|uinon<\s and causing the production of a 
bleaching: agind during irradiation. Methyla- 
tion, on the oiht‘r h<and, duly prevents quinone 
foianatitstu hut dot‘S not repress any discoloura- 
tion diu‘ to aid hydie polymerisation. Further- 
more, it has iKHMi iiotcHl that the colour obtain- 
ed during irradiation of methylated jute 
res(‘ml)l''s the yellow c-oUuir which results from 
tlie a(’eeU‘ratt‘<i agc'ing of delignified jute. 

MeanwhiUa Sarkar and his colleagues^ have 
shown tliat delignified jute docs not discolour 
if immerst‘d in etliyl alcohol. The mechanism 
of this iidulation risaction, stated by the authors 
t(^ consist of tht‘ i)rererontial oxidation of the 
alcohol is retui(‘r(*d untenable in view of the 
fact that, as sliown alx)ve, the presence of 
oxvgcn is not n cessary for the formation of 
coiourt'd dcri vat ivt\s. Preferential absorption 
of the particular wavc‘-band responsible for the 
discolouration nnictions, by such an applied 
sub.stance is, howtwer, more likely to lead to 
success. Initial rmnoval of potential colour- 
producing snf >stanc(.‘s and replacement by an 
ariidcial r(‘sin may be pos.sible. 
r)(g)i. of Ttaxtilc Industries, 

The Uuiversity, narrow 

Leeds, . Callow. 

(Indian Jute Mills Assoeuitum 
H(‘scarch lust it uti* ) , 

AuiiHut U, 1941, 

1 Sailar, < lull tfi j <•<•, Mazunidar and Nodder, Ctirr, 
S' I* '{an 'l6 2. Lt-wis and froninuller, Paper 

Vvw, A. 'iDl'., 121, •/'.///'/ AVvf., 13;!. AiUius and 
(;ull..w I'.uvisi.mal |l. l'. •iailOliAlll. 4. l■■nU, /VnCa.r, 
lU4li, 158, Ti.il. 3. Callow, /hid., UM7, 159, 30i). 


YELLOWING OF BLEACHED JUTE— 
fukther observations 

Discoi-oint/k-noN of raw jute and 8+ 

the fiill.v bU'afhed libre on exposuio to 
or on slorajji' tnay not be 
chanKe.'i in so far as the lolc iDlayed by 
hemicelUiIoses alone' is all 

hemieelluloses in the raw llbro f ^ 
probability, i.hndieally the same thosyn 
deliKnilU'<l jute. Apart from ^^^chlo- 

(jute holoeellulose prepared with 
Hte dissolves appreciably m very dilute NaOH 
.solution at room temporatiuo v/ith ^ ^ 

colour] thi‘re is the cleavage of a chemical 
bond between lignin and polyuronide hemi- 
celluloses (some recent observations these 

laboratories appear to on the 

in Current Sctenvv4 was t vnust 

yellowing of fully p{!^blem only. We 

confine my remarks an- 

have observed that delignified ^ute turns ap 
preciably yellow even when stored in the dark 


glass tubes covered several times 
with black paper) though to a slightly lesser 
extent than in diffused light. The changes lead- 
mg to yellowing of bleached jute on storage 
does fiot, therefore, appear to be exclusively 
photochemical. 

Since the publication of the note, further 
important observations have been made in this 
regard which necessitate modification of a 
view expressed therein. Delignified jute stored 
under benzene has been observed to turn yel- 
low to the same extent as that kept under alco- 
hol containing a little water. Since aqueous 
alcohol cannot prevent the yellowing of 
bleached jute as absolute alcohol does, our 
explanation on the basis of preferential oxida- 
tion, offered earlier, does not stand. Some 
agent other than oxygen is possibly responsible 
for the yellowing ; this apparently supports 
the view of Mr. Callow expressed in the fore- 
going note. 

But the following observations would indi- 
cate that the presence of moisture in the de- 
lignified fibre is essential for the development 
of yellow colour on storage, (i) A sample 
kept over fused calcium chloride in an ordi- 
nary desiccator for more than a year has not 
turned yellow as yet. Another sample placed 
over cone. H.:^SO.t in an ordinary desiccator has 
turned very slightly bro\;^Tiish. (ii) A similar 
sample, stored over saturated NH.iCl solution 
in a vacuum desiccator turned yellow just like 
the control, exposed to air. In view of these 
facts, the protection afforded by absolute alco- 
hol would seem to be due to its dehydrating 
nature. Further experiments are in progress. 

Technological Research Labs., 

Indian Central Jute Committee, 

12, Regent Park, P. B. Sarkar. 

P.O. Tollygunge, 

Calcutta, 

August 30, 1947. 


1. Sarkar, et aL, Curr, Sci.) 1947, 16, 74. 


SO'ME NEW CHEMICAL AGENTS FOR 
CONTROL OF RABBIT COCCIDIOSIS 

CocciDiosis is a common caiise of mortality 
both in poultry and rabbits. In the latter, Et- 
meria stiedoi (Lindemann) and E. perforans 
(Leuckert) are discharged as uMportdated 
oocysts by chronic earners. E. sUeda attacte 
the liver and causes unusual 
the organ owing to the proliferation of biliary 
IpItheUum and® bile ducts.i E. perforar^ ^ 
the other hand, causes acute ‘ Y? 

infections by both the parasites resultmg m 
very quick death of the host are not uncom- 
mon Reports of successul attempts of control 
of ciccidfosis in rabbits with 

with !l chemical agents for destroying the 
rabbit coccidian oocysts in vitro are given m 

"^^FrlsJ washed, ^segmented oocysts from the 
liver and intestine of infected rabbite were 
suspended for 24 ho^s 

conWing each of the reagents. At the ena 
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of the period the number of oocysts that were 
dead and alive out of 300 were counted, the 
live ones containing bright, compact zygotes 
and the dead ones having macerated zygotes 
and distorted walls. 

Table I 

Mortality percentages of the oocysts of 
E. stiedse and E. perforans when treated with 
differejit chemical agents 


Reagent 

Strength 
of Solution 

/o 

Mortality percentages 

JL slit’dir |a\ perforans 

Carbolic acid 

2 

58 

18 

Copper sulphate 

10 

10 

12 

Caustic soda 

2 

10 J 

15 

Formal 

5 

15 ' 

10 

Mercuric chloride 

1 

25 

20 

Mono-chlor- 

9 

100 

100 

oxylenol 



10 

Sulphosalycilic 

10 

15 

aci d 




Hydrochloric acid 

2 

40 

12 

Terpineol 

:i 

100 

100 

Iodine 

2 

00 

75 

Picric acid 

Saturated 

Solution 

10 

12 

Potassium per- 

2 

10 

40 

manganate 



18 

Phenol 

15 

16 

Sodium salycilatc 

2 

8 

5 


The table shows that 5 per cent, terpineol and 
9 per cent, monochloroxylenol are the most 
effective in destroying the oocysts. 

In a case of outbreak of coccidiosis in a 
rabbit colony the spreading of the disease can 
be checked by : (1) removal of the infected 

animals either by death or isolation, (2) thera- 
peutic measures and (3) preventing the access 
of parasites to the uninfected animals by kill- 
ing the oocysts. The present findings, there- 
fore, open up the possibility of using 3 per 
cent terpineol or 9 per cent, monochloroxylenol 
effectively for the latter purpose. 

I wish to thank Dr. J, G. Carr of the Insti- 
tute of Animal Genetics for placing the infected 
rabbits of his experimental colony at my dis- 
posal. 

The Institute of Animal Genetics, 

University of Edinburgh, 

Scotland, Amiya B. Kar. 

(Now at the Department of 
Poultry Husbandry, 

Section of Animal Genetics, 

Ithaca, New York), 

December 20, 1946. 


1. Jankiewicz. TI. A., /. Pamsit., 1945 , 31 , 18 . 
2. — , Ibid., 15. 3. Lund, K. E., IhuL, 11. 


extraction of visceral oil from 

INLAND WATER FISHES IN THE 
COLLAIR LAKE AREA, MADRAS’ 

The pyloric caeca, intestine and fat bodies of 
many fishes contain a good quantity of oil, 


t/ie Editor f purrem 

I Sctejice 

indicating the distribution t)f vifainin A in 
these organs. 

'The extraction tif oil front tlie visca/ru of the 
following .species of inland watt*r tlslu^s is a 
cottage industry aroiuul the C'tdlair Lake: 

(a) Maemmes guVio (I bun.), (iO M. ravnsim 
(Ham.), (c) lingtaiings of faihcn fiutibriaim 

(Bloch.), (d) (ingt'rliitgs of I,, calhasu (Ham.), 
(e) Cirrhina reba (Hant.), (f) lUirbits sammi 
(Ham.), ig) H. sopliorr Haittilton, and (h) H. 
ticto (Ham.). Th(‘ tlsh, after the removal tjf 
the viscera, nvo salted and dried, and t^xporteci 
to the Ced('d Districts and to the Mys«ire Stale. 

I'hc' viscera art* trt'atitl with waUi* in flat 
mud pots over a slow and stcsidy llrts After 
about one half Itour tlu‘ boiling viseera are 
slightly .stirrc‘cl and pri ss<‘d vvitli a wruxieri 
ladle. The dark-ytdlow oil is tht*n iHtered 
througlt clotli and siortsl in mud Vf‘ssels cyiidd, 
20 per cent.) About l(),()(K) pounds tjf oil ur«‘ 
tlius extracted annually in this area. 

The following is tlu^ anuly.sis (»f the gut ctai- 
tents which are not rcntiovtxl ft'om the viscera 
utili.sed for oil extraction : 

(a) Mnerones gnlio : Cojicpods, Fragiliaria, 

Plenrosignia, Harbus siga, llsli-egg.s, 
flsh-scaU‘s, larval worms, (>ri/::ias /nela» 
stigma, prawms, and sand particles. 

(b) M. cavasins : A|>p(‘ndag<‘s of erabs, in- 

sect remains and miai. 

(c) Labeo fnnbriatus : (Unsterbun, (hipiyrnds, 

CoseinidiscU’S, ( "ipdotidta, dajihnids, 

Fragillaria, instsd nanam.s, Nariralfi 
and sand particles. 

(d) L. calhasu : CVerh/inn sp., (litvfomorphut 

ClostvTium , C\)p<»pods, Posmarium, Cy** 
pris, Da|)hnid, insc*cl larva*. Lj/tigitiih 
Mysids, ()scilla>ti>rin. Pntidorina, Ihiti*- 
fers, Spir(>gyra, SythHlra, and sand 
particU^s. 

(c) Cirrhina reba ; Osrillaturia, l^yngbia and 
JihizocUmium ; and daphmds, insect 

larva*, NavivuUi, l^htn ulana, Htdders, 
Tabellaria, and rnud. 

(/) Barbus sarana : Eunotug llsli-scales, 

Fragillaria, ins<‘(d, remains, Mastonhm, 
NavicuLa, Mitsehia. Pitititaria and 
sand grains. 

(g) B, sophore : Algal filaments, Baelllarki, 

Coscinodisrus, Ctmiiaria, ( *yrhilelh, 

Eremnospheera, Fragi I la ria, ( Ann pirn- 

nc7ua, Melosira, Naeirulu, Nitzsehm, 
PediaHtrum., Surirella, Staunmerh, Tn- 
bellaria, Volvox and sand particles. 

(h) B, ticto : Anabwna, JUwillaria, cc^pc- 

pods, Cyctotvlla, daphnids, Eumdia, 
Fragillaria, insect remains. inst*ct lar« 
vm, Mastogloia, NainniUt, Nltzsehm, 
Pinnularia, Spirogyra, TabeUarhi and 
sand grains. 

Vitamin A potency of Iht* oil varied from 5fl 
to ^330 International Units pt*r gram, witli an 
acid value of 31*4.* Thougli the* presenee of 
vitamin A enhances the ftKKi value of the oil, 
it is mainly used for lighting as a substitute 
for kerosine. 10 c.c. of the oil keeps a cotton 
wick burning for three hours, 'Fhe rt*.sidue 
from oil extraction is dried and used as poultry 
food. The large-scale exploitation of these 
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sptH‘i(*s of {islu‘s for their 
( f o i u ) ni i t -a U y justifiable. 

inland Fislieries onice, 

8, Orines Hoad, 

Kih)auk, Madras, 

Jiun* 1947.. 


visceral oil may be 

P. I. Chacko. 


1. Rcail^ hrfnu' (In* /oology Section at the 33rd 
Indian Srietv ’ongres, and communicated by 

primisMon of tin* hiru'tor of Industties and Commerce 
Madias. Ih l<nveu, W C„ and Davies, W., .4 Ch:m=cal 
SftiJy i't Som,' hisffaiian /’/>//, D)38. 

'I'his analysis vvas comlmde 1 in the Nutrition 
Rcsearrli I .ahoi aiories, Coonoor, and in the Govern- 
ment (dl Idiettjrv, <-aiirut. 


SOUILLA HIEROGLYPHICA KEMP. 

Mr. Kuhi VAX’s note on the occurrence of 
i^qniUa hirroqij/phica along the- Travancore 
coast is ind(‘cd of considerable interest in view 
of llu‘ fact that the present record extends the 
rangt‘ of this rare Indo-Pacific Stomatopod to 
tlu' w st ciKisl of India also. However, his 
.surrni.st' that tlu* sf)ecies does not appear to 
have hcMRi rrt'oi'ded since Kemp's original de- 
scription is r\ot (luile correct. Kemp- himself 
cc»IU‘ctt*d a .st‘cond specimen from the Philip- 
|.ducs in 1915. It was a female, 48 mm. long. 
Tlu* third rtrord of the species was from the 
Madras coa.st. Tlu* present writer-^ collected an 
Alima in the* final pelagic stage from the Madras 
plankton, (’eared it in the laboratory through 
metantorpltosis and idcntilied the post-larva as 
S, liiaroqlyplimi. Not only has the species thus 
he(*u rccordc*d from the Indian watex's, but its 
p(dagi(’ larva has also b;en described and 
figured. The ('lose resemblance of this Indo- 
Pac'iflc sp(Ti(‘s to iSh fiUdebrandi recently de- 
.seribt*d by Schmitt ‘ from the Panama Canal 
'/.one was al.so fKdnted out by the writer. 

'Flu* sp.cirnt'u recorded from Travancore is, 
tlu'reforc*. tlu* fourth known so far, and it 
would a})p(‘ar that the species is not altogether 
so V(*ry rai'i' in the Indo-Pacific region. 

Hydrobiologit'ul Rcsc'urch Station, 

G o V ( * r n n u * n t I' i s h e r i e s , 

Madras, Kl- K- Alikunhi. 

July lU, 1947. 

1. Ktutyiiu, G, V,, ('it/’f , S('i,y 1947, 16, 124. 2. Kemp, 
S , A Ahkunbi, K. II., 

(Vm. .SA., I94‘l I3r IH. Schmitt, \S . BepL.Allan 
Ihtfhihk /'.’.(•/‘o/., 1940, S, 4. 


THE MIGRATORY FISHES OF THE 
INLAND WATERS OF MADRAS 

In accuvcIaiH-c with the resolution of the 
Adviwtry Hoard uf the Indian Council of 
Auricultural Itesearch for a survey of the 
lisherv rexmirt-i'.s of water-ways,, a preliminary 
survey of "he migratory fishes of the Matos 
Province was conducted by me. The fol o g 
are the sidii-nt features of this p_gsj_ 

Tlic four major rivers m the 

dency. namely, the Godavari, the Kistna, tne 
Tungabhadra and the Cauvery are geneially 

in floods from June to tion 

arc characterised by muddy discolouration. 


of flow and fluctuating depth, 
y end of January the river recedes, and 
hese rivers soon dwindle into a few scattered 
po()ls which may be interconnected by narrow 
strips of shallow water until the next year’s 
floods^ raise the levels again 

It is found that ^ first freshets stimulate the 
minatory impulse in the various species ; and 
with the rise swell and discharge of the min- 
gled waters the migration is soon in full swing. 
The migratory fishes in the rivers of Madras 
(jan be grouped into four classes, namely, those 
(1) entering the rivers from the sea, (2) des- 
rivers into the sea, (3) moving up 
and down the upper reaches, and (4) showing 
local migrations in the plains. 

The Hilsa, Hilsa ilisha (Ham.), is one of the 
most commercially important fishes, ascending 
ttie rivers for feeding and breeding. In the 
Godavari alone this fish yields an annual fish- 
ery worth, about Rs. 100 lakhs, and in the 
Kistna and the Cauvery it contributes substan- 
tially to the bulk of the riverine crop. Under 
existing conditions of these South Indian rivers 
the Hilsa exhibits the longest migration, in 
the Godavari, it has been observed to go up- 
wards to a distance of 210 miles from the sea, 
ie., up to the Dummagudem Anicut. The. 
Bekti, hates calcarifer (Bloch.), the Jew Fish, 
Scicena helangeri (C. & V.), and the Mullet, 
Mugil oUimceus Day, ascend the rivers, parti- 
cularly the Godavari and Kistna, in fairly 
large numbers, to a limit of 80 miles from the 
sea. Thus, specimens of these species were 
caught from Polavaram and Bezwada. Stray 
specimens of the Tarpon, Megalops cyprmoides 
(Broussonet), the marine glass fish, Ambassis 
commersonii, C. & V., and of the Indian Sal- 
mon, Polynemus tetradactylus Shaw, were ob- 
served up to the Godavari Anicut, about 60 
miles from the sea. Gonadial examination has 


not revealed that these species migrate far into 
the river for spawning. It is presumed that 
they ascend the rivers only for feeding. 

The freshwater eel, Anguilla bengalensis 
(Ham.), which migrates from freshwater to the 
sea for spawning, is but poorly represented in 
the rivers and other waters of Madras. 


The species which move up and down the 
upper reaches of the rivers for breeding and 
feeding are (1) the Carnatic Carp, Barbus car- 
naticuSj Jerdon., (2) the Brown Mahscer, 
B. hexagonolepis, McClell, (3) the Mah- 
seer, B. tor, (Ham.), and (4) the Goonch, Baga- 
rius yarrellii (Ham.). The Mahseer has been 
observed to breed in the upper reaches of the 
Cauvery, Bhavani, Tungabhadra and Godavari; 
and the Carnatic Carp and the Brown Mahscer 
in the upper naaches of the Cauvery. The 
Goonch breeds in the Tungabhadra. 

The species which show local migrations m 
the plains are chiefly (1) Wallago attu (Bh 
Schn.), (2) Callichrous bimaculatus (Bl.;, 
(3) Pangasius pangasius (Ham.), (4) Silund.ia 
silundia (Ham.), (5) Marcones aor (Ham.), 

(6) M. seenghala (Sykes), (7) Labeo fmbrm- 
tus (Bloch.), (8) h, calbasu (Ham.) (9) Ctt- 
rhina cirrhosa (Bl.), (10) C. c 

(11) Catla catla (Ham.), (12) Thynnidithys 

sandkhol (Sykes), (13) Barbus sarana (Ham.), 
and (14) B. dubius (Day), 
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Large numbers of berried individuals of four 
species of prawns/ namely, Pakv.tnon nialcobn- 
so7iii H. Milne-Edwars., P. ^icabriculna Heller., 
Pena?ns indicMn Milnc-Edwars., and Meta- 
pcTK^uu 7nonoceroii (Fabr. ) (kindly identiiicd 
by Dr. B. N. Chopra, Zoological Survey of 
India), occur in the Godavari river both above 
and below the anicut, and contribute to a 
prawn fishery, indicating thereby that these 
shell fishes breed in the river during the flood 
season. The occurrence of Petiocus indicua in 
the river to a distance of 100 miles from the 
sea is of special signiiicance, as various work- 
ers have stated that this specie breeds only in 
the inshore sea or in bays and estuaries. A 
fairly good percentage of the shoals of Paiw- 
nion 7nalcohmo7iii was found infested by the 
Bopyrid parasite, PeLcvgyge. alc.ocki Chopra.* 

The measures adopted by the Madras Fish- 
eries for the development of the river flsheries 
are : (1) conservancy operations to a distance 

of one mile below all dams and anicuts, and 
below the Hogainakkal Falls in the upper 
reaches of the Cauvery, (2) protection of 
immature fish in the upper reaches of the 
Bhavani and Moyar rivers, (3) observation of 
a close season for Hilsa for a stretch of one 
.mile below the first anicut across the Godavari, 
Kistna and Coleroon, (4) protective legislation 
against the de.struction of immature carps in 
the canal system of the Kistna river, and 
(5) artificial propagation of Hilsa in a hatchery 
at Bobberlaiika in the Godavari delta. 

The future existence and development of the 
fluviale fisheries of our country depend not 
only on the ability of the adult migratory 
fishes to perpetuate themselves but also on the 
ability of the young to complete its larval and 
post-larval development and to be succ(\ssl,ully 
distributed into favourable environments and 
attain commercial size. Artificial and natural 
barriers prevent the fishes from reaching all 
the natural spawning grounds which should be 
available to them. Continuance of such ob- 
structions might in course of time lead to the 
disappearance of the flsh even, from the lo\yer 
waters of the river. Detailed investigations 
regarding the suitability and efllciency of flsh 
passes with reference to local topography and 
hydrography, and leaping capacity, migratory 
habits and preferences of the species concerned 
remain to be pursued by fishery workers in 
collaboration with the personnel in charge of 
irrigation and hydro-electric projects. Hora- 
has recently outlined a plan of work for this 
investigation. 

I am thankful to Dr. T. J. Job, Deputy 
Director of Fisheries, Madras, for his sug- 
gestions during my survey work. 

Inland Fisheries Oflice, 

Kilpauk, Madras, P, T. Ciiacko. 

July 1947. 


'fhis note has been communicated with the kind 
permission of the Director of Indus tries ami Com* 
merce, Madras. 

1. Chopra, B. N., AW. And. Mus., 1923, 25, 496. 
2. Hora, S. L., Cent. Board. Irri,, 1947, 4 , 10. 


DEGENERATIONS IN LEUCARNA 
GLAUCA, BKNTH. 

In Mimosaceie sterility had been nh.sei'ved in 
several species, but it is only in ff*b*» 

bc/c* and Acacia Hai!c}jamC''^^o that {it‘gi‘m*ra- 
tions have been studied in sonu‘ detail. In 
Leticcmia glauca, degenerations havt* li i*n ob- 
.served both in the anthers and (»vult\s. 



(..S' 


In this plant it wa.s observed by tlu‘ author 
that degenerations during mierosiJorogenesis 
occur at a comparatively early stagt\ In 
some microsporangia only a fc‘w nueros|)ore 
mother-cells underwent division, ultimately 
giving rise to the tetrads of spores, the tast 
of microspore mother-cells failing to show the 
slightest indication of division. Hie figure 
represents an interesting case in which both 
the microspores and undivided mierospcire 
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mother-cells wore seen in the same micro- 
sporangium. As a consequence, very few pol- 
len grains {leveloped in each of such micro- 
sporangia. 

A feature of intei-est in the embryology of 
Jjeuamia glauva and directly connected with 
the degenerations of the microspore mother- 
cells was in regard to the tapetum. This, as 
the figure sliows, instead ()f bdng a continuous 
laytH* c'oinpUdcdy surrounding the microsporan- 
gium, dev(‘loi)i(l only in contact with the 
functioning inierospore mother-cells and did 
not extend around the non-functioning micro- 
spori^ mother-c‘c‘Us. The explanation of the 
peculiar tuiietum is obvious. It developed to 
nourish lht‘ dividing microsporc mother-cells 
and tlH‘ resultant niicrospores, and it did not 
show any dt vedopment where the microspore 
mother-cells had stopped functioning. 

Furtlier, it may be noted that in the lower 
part of the mit'rosporungium, the parietal layer 
did nt)t show any p. riclinal division, there be- 
ing thus no (mdolheeium or middle layer which 
were, how't‘Via% clearly dilTerentiated in the 
upper part. 

Degenerations in the ovules were found to 
occur at any stage after the formation of mega- 
sporcs, but they wtu’e more common after the 
four-nucleate stage of the cmbryo-sac involv- 
ing any of the nuclei of the sac. 

Detailed account will be published else- 
where. The author is grateful to Prof. R. L. 
Nirula for valuable help, suggestions and criti- 
cisms. 

Department of Botany, 

College of Scitaice, V. E. Dnyansagar. 

Nagi)ur, 

Augmt 2B, 1947. 

1. M;jIu .sliwuri, T*,/* fiidhin IhH. Soc..^ 1931, 10, 241. 
2. Newman, I. V.,/, /inn. Sot'. 1933, 49, 147. 

3 /.hitf, Sot'. A/'to .Sontii IValcs^ 1934, 

59, 237. 4. mtL, 1934, 59, 297. 


SEEDLING BLIGHT OF SAFFLOWER 
CARTHAMUS TINCTORIUS L. 

Tins di.seu.se wa.s first observed during April 
1947 among |)otted suniower .seedlings about 
six weeks old grown for experimenUl purpo- 
se.H. incidence of the disease was high during 
cloudy days when the temperature fell b:]ow 
25 ‘* C., and losses amounted to over 75 per 
cent., sonii times being as high as 90 to 95 per 
cent, Tlie most common mode of infection 
was in thc‘ terminal bud or in young leaves, 
.starting as a small brown water-soaked lesion 
which sfjread rapidly involving the entire plant 
in a decay characterised by the wter-soaked 
and shrunken ai)peurance of the affected por- 
tions (Fig. 1). Death usually resulted in 12 
to 15 days. Infection starting at the collar 
region from where the rot spread upwards, 
soon involving the entire plant was also seen 

in some cases, „ x -i- 

Isolations made with surfaee-stenlxzed bits 
of diseased tissue consistently yielded pure 
growths of a Phytophthora which was later 
identified as P. palmkwra Butler, a .species 
common in South India. The 
the fungus was proved repeatedly by isolation 


and inoculation (Fig. 2). High level of humid- 
ity favoured rapid spread of the disease. 



Fig. 1. Seedlings of Carthaynus tinctoriits L, showing 
various stages of infection; ^.Totally blighted seed- 
ling; B. Healthy seedling; C. Seedling showing die-back 
of the younger portion?. 

The fungus grew well on most agar-media, 
producing luxuriant aerial mycelia. Spherical 
or limoniform sporangia and sub-spherical to 
spherical chlamydospores were also produced 
in abundance, the sizes of these structures 
agreeing with those given by other workers 
for this species. As, however, the fungus did 
not produce any obspores in pure cullure even 



FIG. 2. Blighted (A) an 1 healthy (B) seedlings 
Photograph taken ten days at:er iniculaiion. 
after three months, attempts were made to 
induce oospore formation by growing it in 
paired cultures with known plus and minus 
strains of P. palmivora available in the Govern- 
ment Mycologist’s stock culture collection at 
Coimbatore. The isolate from safflower formed 
oospores in 7 to 10 days when grown with plus 
strains from Areca catechu L. (Bombay), Cy- 
phomandra hetacea Sendt. (Burliar, Nilghjris), 
Lycopcrsicum esculentum Mill. (Coimbmore) 
and Colocasia antiquorum Schott. (South 
Kanara), while it did not form any oospores 
even after one month when grown with imn^ 
strains isolated from Hibiscus escuLerdm D. 
(Coimbatore), Carica papaya L. (Coimbatore), 
Hevea brasilensis Muell. (Travancore) ^d 
Areca catechu L. (Bombay), thereby showing 
that it is a minus strain of P. palmivora. No 
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species of Phytophthora appears to have been 
recorded on this host so far. 

M. S. BAr.AKHisHNArvr. 

Mycology Section, C. S. KRisirNAMUirniY. 

Agric. Research Institute, 

Coimbatore, S. India, 

Septe7ribcr 4, 1947. 

THE RUST OF SAFFLOWER PUCCINIA 
CARTHAMI (HUTZP CORDA 

The rust which infects the leaves of safllower, 
Cartharnus tinctorius L. (Fig. 1), is quite ct)m“ 



Fig. 1. A rusted leaf of Haldower 

mon in Peninsular India and has been observed 
year after year in this Institute in the month 
of March. Its life-history has not been studied 
in this country, and nothing is known of its 
annual recurrence. There is no record in lite- 
rature to show if the germination of its teleuto- 
spores has been observed anywhere. Conners 
and Savile^ demonstrated experimentally that 
it is a brachy-form rust with a tendency to- 
wards short-cycling, and obtained evidence of 
the teleutospores on the seed infecting the 
young crop in Canada. It appears, however, 
that they did not observe the germination of 
teleutospores on the slide, and nothing is known 
of the influence of environmental conditions on 
their germination. The writer was able to get 
successful results which are reported here. 

The appearance of ursdo sori of the rust was 
observed on the crop in this Institute on 22nd 
March 1947, and teleutospores were formed in 
the same sori a fortnight later. Some leaves 
^^^ring the teleuto stage were collected and 


soaked overnight in taf) water. Tlic* teleuto- 
.vpores were then spread out on a thin Him of 
water on glass slides and put for germination 
in moist chambers at 5’‘~7'*, IB", 26" 

and C. (room tempt‘rature) . AfUn' three 

days germination was ob.servt‘d t>nly at 12 -14“ 
and 18“ C.; germination was 25 and 60 per 
cent, respectively. 

A eulture of the rust was estahli.she‘d in the 
ur:do stage on safllower st^edlings in the labo- 
ratory. The .same results wt*r(‘ obtained when 
leleuiosporos from tlu'se pot eulture.s were kept 
for germination at ditferent tennperatures men- 
tion, d above. 

On germination both cidl.s of tlu* tefleutospores 
produce stout, four-eel led promyeelium and 
from each ecfll of tlie latt r a basiditispore deve- 
lops on a short .sterigrna (Fig. 2). 'riie basl- 
dio.sporc germinates in sitn giving ri.st^ to a thin 
and .short wavy germ tuln^ (Kig. 3). 



Pig. 2. Cunmnating ItihMUospoifH X260, 

Fig. 6. (lerminaiiag ha.siiHu gxo X260. 

Fig. 4, Ureth)8p«»rr <n\v germinating. X25t). 

Germination of fresh uredospores taken from 
pot cultures was found to be copious between 
12“-26‘’ C. with optimum near 18" C. No ger- 
mination was ol)scrved at 5*'-?" C. and only 
traces of it at room tempca’uture (30"-35‘' C.) 
(Fig. 4). 

1^'urther studies are in progress. 

Division of Mycology and 

Plant Pathology, RA(5Hu«m Frasada. 

Indian Agricultural Research 
Institute, New Delhi, 

June 10, 1947. 

1. Conners, I. I.., and Savile, I >. li O. ‘23rd Ann. 
Rep. of the Canadian Plant Disease Sur\ey, 1043. 
m/., 28^ 1944. 
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ON THE FACILITIES FOR PRACTICAL 
TRAINING IN FOREIGN COUNTRIES 

I WHITK this in view of the prominence you 
have i^ivcn in your July 1947 issue, to the 
matter of the diniculties experienced by Indian 
students for ^^etting admitted into works and 
factories abroad. 

What else do you expect ? Factories and 
works all over the world are not philanthropic 
institutions to distribute their experience gratis. 

It is recognised by every one including the 
sponsors of the wholesale technical foreign 
scholarships, that the entire scheme is futile. 
Prof. A. V. Hill declared that one way of pay- 
ing oif sterling balances was by the institution 
of tliese scholarships, and it certainly fulfils 
this. 

Works and factories will welcome aspirants 
if they stand to gain some benefit themselves. 
If you undertake to buy their product or plant 
in substantial quantity, then you can not only 
get Wvlc'omed but even insist on the training of 
as many scliolurs as you wish. There is the 
well-known instance of the Persian (present 
Irarnan) Government enforcing the training of 
its nationals in petrol technology in return for 
oil concessions to the powerful Oil Companies. 

One member of the Scholarship Committee 
declared that a big' electrical concern suggested 
that rather than send single individual scho- 
lars to their works, it would be more profit- 
able to send a team of a dozen or a score of 
men who will be put through the activities of 
tlv.ur whole organisation. It appears this excel- 
lent scheme was turned down by the Govern- 
ment of India at the time. 

Why should it not be adopted now? I would 
also like to ask how many industrial concerns 
in India will ofTer to train scholars gratis. It 
is in the experience of many of us that even 
visitors are discouraged in most of them. 

It will be a good thing if the future Govern- 
ment made a statutory rule, that every indus- 
try in India should give training to suitable 
candidates, on payment ot a premium or m 
some oth('r form which may be detennined. 
The hugo amount a£ money now spent aiinless- 
ly abroad, may then be usefully diverted in- 
side the country, and to better purpose. 

Bengal, 

August B, 1947. 

ENCOURAGEMENT OF SCIENTIFIC 
TALENT IN THE COUNTRY 

Tn n recent issue Of Cicrrent Science,* Sir T. S. 

Vonkataraman has drawn ^ou®ag«^ent 

want of proper recognition and 
of scientific talent in the country. Coming 
from r person of his standing and experience, 
his 'idvice is entitled to much respect. 

Onrof the well-known defects of f lentific 

srrrsuSMSf 

to tackf^^^There is very little of intense spe- 

Luzation; which is so characteristic of leadmg 

foreign laboratories ancj which, as in x e ... - 
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of Sir Venkataraman himself, can lead to out- 
standing achievement. The author of this note 
^ himself a big sinner in this respect This 
fissiparous tendency, as Dr. G. J. Fowier has 
often described it, is not always the result of 
ones own choice. The problems are often 
thrust on the people concerned and one’s con- 
firmation or promotion would depend on the 
number of enquiries ‘disposed off’ in the coimse 
of a year. The Head of an importanTlS! 
tory once complained that he was expected to 
deal with fresh problems at the rate of one 
and often two, per week ! In research labora- 
tones, selection of different lines of work is 

often the result of a combination of factors 

the need for additional financial assistance 
which could be obtained only on the basis of 
different programmes of research; and provi- 
sion of encouragement for and even subsequent 
employment of the associated research students 
In Europe and America, it is not uncommon 
to find one trained in protein chemistry taken 
up by the petroleum industry. In India, unless 
a person is associated, at least in a small way 
with a particular line, he has no scope for em- 
ployment in that line. That is due to the 
very limited opportunities for employment in 
the country. 

It is not always that a scientist willingly 
gives up active research to take up an admin- 
istrative position. Contributions to science do 
not always count in life, and a senior worker 
in India may find that, even after several years 
of good work, he remains in the same position 
and draws the same emoluments, while his own 
needs and commitments go on increasing. He 
sees no scope for advancement under such con- 
ditions and has soon to make up his mind 
between continuing in the same position or 
securing an administrative position witii higher 
emoluments, better status and power of patro- 
nage. 

If the scientific man-power committee is to 
function effectively, it should first work out a 
procedure for finding scientific talent, wherever 
it may exist in the country. An obvious me- 
thod will be to maintain a register or card- 
index relating to all the scientific workers. 
This will not, by itself, reveal much, as most 
of the information will have to come from the 
worker himself who is an interested party. 
Confidential notes from heads of institutions 
and departments may be more helpful, but 
they may not always be unbiased. An alter- 
native will be to have a ^rmanent commission 
consisting of quite senior people of high 
scientific standing who would tour the country 
and visit all the scientific laboratories and 
other institutions at least once a year. Ihey 
would then be able to come into direct conmet 
with various workers and form first-hand im- 
pressions about them. The commission co^d 
then make its own recommendations to me 
Government as to how the ^ost 
people could be best utEised by the Sta^ 
There would naturally be greater stimidus to 
effort and achievement if the yoimg scien^ 
are aware that, in addition to toeir immediate 
superiors, there is also a big naUonal organi^ 
tion watching oyer them ; that they have sco|^ 
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for unlimited encouraKt^metit if tht*y e,ui show 
themselve;; worthy of it. 

Dei)artnu‘nl of (liociieinislry, 

Indian Institute of Seitau't', 

Ban^^aloi'e, V. Suuhahim anyan. 

Augni<t 2, (947. 

(^un\ SiJ., juiit' 1917, 


THE FOOD VALUB OF T vA/ O CO .VI M ON 
MOLLUSCS FOUND NEAR DAMBAN 
AND THE CHKMICAL COMPOSITIONT 
OF THEIR SMKLLwS* 


{UKir(‘r in P. Wc*. linn'. fca*t\ feel that there is 
' niheiffit jur ! ilu'al !on hu’ poimlarisine, these 
tiudiu’es as hnsd as e.iMjd as fish, 

'The .•hells uf nioHu.ses are sometimes used 
I'ftr makme, quiek linns An aualy.sis of the shells 
<»!' thest‘ niihlircs. are jqv n m I’ahie II. 

r 11 

( incut iuii of Sfir!!;’ (»f f\L»llie;c‘s hi Madras 
Cper eeiit. l 


P.ii III ul.e *. 


1 1 


I ! iue* 

I s S , ( a » ■ 

I 


S( t. 


luhh- nit* 
m.ittfr 


Two vari:ties of tnolluse.s, Turban shells ('fi/r- 
bo niargariiaccus) and wi'due shells (t)ouaA' 
cum dins) oeeur on th(‘ shortss of the Madra.s 
Presideney, and lluar tlesh are eommonly tsittai 
by tlsherfolk whcm other sea-llsb are not avail- 
able. 


Sle-ll-oi /V/e-.- •• lain mu ! (OLUi! foOH 

shrih. . i /y».n •• (nfd 91. sa l-:!2 u-HU 3.17 

'rhe hmh (’aik). etmtenl pr<»viile:; the* main 
reurees td a lui'Ji ttuality linus 'The (‘rushed 


a’Ani.n I 


Atinliiscs of 


Ia)cal name Sdeiililit^ lulihility Aveia}u‘ Ih.d^ 

(Tamil) name % '’•‘D*’ 


Natluu .. tWrAi ///arca/'c 25 3x2 rui. 7*1 -7 

A/rtv/.f ('I'ur 
V)an shtdls) 

Vazhi matti Jhatax tutme 25 2x1 cm. 7(1 ‘.f 

tus (wodjjjc 
shells) 


Data on the food value of these e(lil)h* mol- 
luscs are given here. The edible* tU‘sh of the' 
molluscs from the shores of the Krusadai Island, 
were analysed atteording to A.O.A.C. mt*thods,‘ 
Phosphorus (Ammonium MedybdaU* Volu- 
metric method), Culeium (M(*C’rud(lt*n’.s Per- 
manganate method), and Iron (ElV(‘hjem»K(‘n- 
nedy method), were also estimated, 

The Ilgurrs show that thest* moUuse.s t*ompare 
in food value very favourably with Iksh, and 
are richer in Ca and Fe, though somewhat 


Mollusc hi Madras 


Piutria*.! 


A'iU 

i 1*.'“;, 

, i \a > 

Iron 

f t 

/ 1 


.w 



lugin. 

190 gm. 

17*59 1 

0«2.» 

4.72 

. 0*iV,» 

j 2*(;9 I 

lihm 

1 

0*99 ; 

4 -Hi 

i 0*40 

1 

22*0 


sla‘ns may be ntili.-a*d as |ioultry f(*ed beeau.sci 
of lb; hu*h t*ahdmn et»n((*nt. 
l‘’islH*ri(*.s Seel mu, 

D(*})t. td' liui(rstrit‘s and Uomiueri’e, 

VVej:i‘ Hill, Madras, S. T, thlAHi. 

March 24, 194V. M. Mukonuan IInny. 

* huhli .le-tl with tie- kiml *4 ihi? Dbwtor 

»d Imhmtui"-* mul ( t.imimnr MadniH. 

^ 1. Meihinh* uf Arudvin, hy ihr A’-nttH.iliun uf Utli 
rial AiihuKiit.d t hemi r , 1913 Wa hiteden. 


INTERNATIONAL PHARMACEUTICAL FliDERATION 


^HE General Assembly of the lntt*rr\ationaI 
Pharmaceutical Feclerution was lu‘l<l at 
!?5uricb on the 25ti), 2dth and 27th of Auffust 
1947. About 250 delegaUss from various coun- 
tries attended. The PreskUmt of ilu* Fed(*rU“ 
tion, Dr. Madsen (Copenhag('i\), prt*sidt*d. 

The activities of the first day indudi*d tin* 
business meeting of the* Bureau (jf Ilu* Fedt*rtt- 
tion and a meeting of the Directors of Drug 
Control Laboratories. On the .second day, afU*r 
the Prc'sidential Address by Dr. Miidst*n, ('t*r- 
tain matters of special inter(*st to Pharmacy 
such as International Mtdhods for the Analysis 
of Pharmaceutical Specialities, wc*re discusstKi. 
A proposition to start a new International 
pharmaceutical periodical the aim of whit'li 
was publish for international information 
articles which had previously been published in 
national periodicals only” aroused great interest 
and discussion, The reason for this proposi- 
tion was stated to be that ‘‘the sci(aitilU* 
workers of smaller eDuntrie.s have been at a 
disadvantage because their publications only 
reached a limited circle”, As an argument 


against tlu* propo.siiiou it was conh*ndcd that 
welb i*stabbNht*<{ journals wtnihl be unwilling 
to allow Muur publioutions to In* r(‘produeed. 
No Ilual d(*t*i^aon was tiiken on this t|Uc.*4.ion at 
tlu* ronf(*rt*nt*t‘. 

Hci(*nb(U* paper.-'; that wort* read and dis- 
cussed ineludt*(i one on *'.Stuni* Alkaloul -glyco- 
sides”, liy Di*. (’asparg out* tni “Ltnad Amesthc- 
tit’s”, b\v Ih'of. Huebg on ‘kSaponlns”, by Dr. 
H.uy.‘;st*n, mi **T1 h* Pularograpliie Determina- 
tion of Morphine”, by Dr. Bastnusstai, and on 
“Aromatic Drugs”, by Dr. Clirardet. 

Vi.*;d*; to tlu* Pfmrmae(‘Utiral D(*partmt*nt of 
the E/r.fL, Zurich, tlu* Idtartnaey of the Zurich 
(‘autonal Hospital and to the Ialmnitorit*s and 
faetorit‘s of (hba, Koefie, Sando/, and Gt‘igy at 
Basel ^on the 29th cmistituted other scientific 
aetivitie.s, wfilU* tlu* scH*ial side was cat(*red for 
by a bantpud on the 27th night anci an excur- 
sion to the_ Swiss Alps on the 2Hlh. 

Thi* Indian Pharmaceutical, Association was 
i*t*pn‘.s(‘nled at tlu* A.'^wembly liy Dr. S. Ranga- 
Hwami and Mr, $. li. Ran. 

S. Rangaswaml 
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REVIEWS 


Infrared and Raman Spectra of Polyatomic 
Molecules. By Gerhard Herzberg. (D. Van 
Noslrand Company Inc., New York), 1946. 
Pp. xiv f 632. Price 50 sU. 

Prof. Herzberg, whose investigations in the 
field of molecular spectra are well known, has 
planned a trilogy dealing with the entire held, 
and the present book is the second in the series, 
the first bt'ing Molecular Spectra and Molecular 
Structure 1: Diatomic Molecules (Prentice 
Hall, New York, 1939). A further volume on 
Electronic Spectra and Electronic Structure of 
Polyatomic Molecules is promised. When add- 
ed to his Atomic Spectra and Atomic Structure 
(Dover Publications, New York, 1944), the se- 
ries will form an exhaustive source of infor- 
mation on atomic and molecular spectra. 

The subject is dealt with in an authoritative 
and detailed manner characteristic of German 
scholarship at its best, and the presentation is 
lucid and illuminating, with numerous illus- 
trations in the best American tradition. The 
appearance of the book is most . opportune since 
the subject of the spectra of polyatomic mole- 
cules is just at that stage where after much 
spadt‘work by pioneers, a rapid development is 
being achieved by an increasing army of work- 
ers. Thcu'c is a dearth of completely satisfac- 
tory accounts of the field and Prof. Herzberg’s 
books supply the want in an eminently suitable 
manner. An enthusiastic welcome is, therefore, 
certain to be received. We can only add that 
such a welcome is highly deserved. His book 
on the spectra of diatomic molecules has al- 
ready become the standard text in the field, 
and there is no doubt that the present book 
will take a similar place. We shall, therefore, 
give an indication of the contents of this work. 

After a preliminary chapter dealing with 
symmt^lry elements and symmetry operations, 
the book begins with the theory of rotation 
spectra taking linear, symmetric top, spherical 
top and asymmetric top molecules in turn. 
The next chapter deals with the classical and 
wave-mechanical treatment of normal vibra- 
tions, anharmonicity and isotope effect in great 
detail. The theory is illustrated by the consi- 
deration of infi*a-red and Raman vibration spec- 
tra in the next chapter which also includes a 
detailed discussion of the spectra 
molecules. Rotation-vibration spectra, dealt 
with in the fourth chapter, are Particularly 
well illustrated with Pi^<^^ographs this field 
being illuminated by the researches of the 
author and his co-workers. A final chapter on 
applications includes sections 
of thermodynamic quantities and the ^^x^ire 
hnoid and solid states. The discussion m this 
last section is so inviting that one 
Prof. Herzberg has not added his 
praisement of a number of researches 
results were somewhat of a controversial cha- 
racter- but possibly a book is not the best 
Place to deal with controversial matters. , 
^^thourfi there are some very good books 
dealing with Eaman Spectra, the authors pr - 


sentation gains in value by the sure touch of 
a teacher’s instinct with which Prof. Herzberg 
has chosen the best treatment and the thorough 
manner in which classical theory and its wave- 
mechanical modification and improvement are 
consistently blended from the beginning to the 
end of the book. The number of diagrams and 
tables is large — we may say lavish — even by 
American standards. The immense material 
surveyed, digested and critically served up for 
the reader’s edification can be gauged by the list 
of 29 books and 1,055 original papers given in 
the bibliography, and the subject index run- 
ning to 65 pages makes all this material avail- 
able for selection at a moment’s notice. The 
book thus provides immense help and counsel 
to anyone who wants to get acquainted with 
this rather intricate and difficult field. The 
appreciation here attempted is a result of 
a sense of having had an urgent want well sup- 
plied and a conviction that a similar sense of 
thankfulness is bound to arise in the mind of 
every reader who turns to this book for in- 
struction and guidance. Prof. Herzberg can 
very well have the satisfaction of having com- 
pleted a particularly useful and difficult task 
in a manner calculated to earn the gratitude 
of a large number of readers. The fame of 
the publishers is a guarantee to the excellence 
of the typo^aphy and binding, although the 
present reprint has had to eschew the use of 
the best paper on account of war economy. 
The book is an indispensable addition and 
ornament to the library of every spectroscopist 
and an inexhaustible mine of information to 
every research worker in this subject. We 
extend to it a hearty welcome and eagerly 
look forward to the promised volume which is 
to complete the trilogy. 

T. S. Subbaraya. 


Fundamental Principles and Applications o£ 
Induction Heating. “Heat Treater’^ (Chap- 
man and Hall, Ltd.), 1947. Pp. 145. 10s. 6d. 

High frequency induction furnaces have from 
their inception rendered important assistance 
to scientific investigators handling high purity 
metallic products at temperatures beyond the 
reach of more conventional furnaces. Com- 
mercially, high frequency induction melting has 
been used to a limited extent in the production 
of valuable materials such as permalloy ^d 
nickel-chromium alloys. During the past few 
years however, much attention has been direc- 
ted, to the use of high ferquency induction (or 
eddy) currents for the heat-treatment of 
fabricated or partly fabricated products. 

In his book, Fundamental Principles a^ Ap- 
plications of Induction Heating, the autl^ is 
Lncerned mainly with the therm^ 
of solid materials. Ordmary melting oP^a- 
tions are outside the scope of 
some processes are described m 
i°ed melting is conducted under strictly con- 
trolled conditions. After a very brief histon- 
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cal introduction to the subject of high fre- 
quency induction heating, reference is made to 
some of its modern applications which ai'O 
quickly, cheaply, conveniently conducted and 
result in a better product. The distinction is 
drawn between induction and dielectric heat- 
ing. The author emphasises that a full mathe- 
matical treatment is omitted and that the sim- 
plified formulae given in the book should only 
be used as a basis for coil design. It is evi- 
dent to the reviewer that caution is necessary 
in the use of the equation (page 28) which 
indicates that the power dissipated in the sur- 
face layers of a specimen — varies as the square 
root of the resistivity. In the extreme case 
this leads to the absurdity that the maximum 
amount of heat would be generated by induc- 
tion in an insulating or semi-insulating mate- 
rial. Further, the formula ignores the reactance 
of the eddy current circuit. Mathematical 
treatment is difficult because electrical resisti- 
vity, thermal conductivity, specific heat and 
possibly magnetic permeability change during 
the process of heating. It is, therefore, not 
surprising that the author states that final 
details for a particular heating operation are 
invariably determined by trial and error. 

Many interesting drawings arc given, depict- 
ing single and multi-turn inductor coils intend- 
ed for heating special zones of variously shaped 
metallic specimens. The process can be applied 
to the interior surfaces of hollow samples. The 
choice of frequency (for the current in the in- 
ductor coil) is discussed, and although not 
critical, due regard must be given to the size 
of the sample and the desired thickness (or 
penetration) of the heated zone. This is fol- 
lowed by a brief review of the three types of 
generators commonly in use — namely, mo tor- 
generators, spark gap generators and therm- 
ionic valve oscillators. 

It is considered by the reviewer that a little 
attention should be given to this section of the 
book in order to bring the whole work to a 
uniformly excellent standard. For example an 
ordinary commercial step-up transformer can- 
not be used in the spark gap generator, as 
stated by the author (page 52), unless chokes 
are provided. Again in Fig. 34 the secondary 
winding of the step-up transformer is shown 
metallically connected to the heating coil. It is 
easy and customary to isolate the heating or 
operating coil from high voltages at mains 
frequency by interposing condenser units. The 
function of the induction coil in this diagram 
is mysterious. What is probably intended is 
some form of step-down transformer intended 
to feed the operating coil with heavy currents 
at low voltage. 

Regarding valve oscillators, the two sample 
oscillators shown in Figs. 37 and 38 are hardly 
suitable for commercial operation since in botli 
cases the magnitude of the oscillations depend 
greatly on the loading of the operating coil. 
Thus, it is possible in some instances to com- 
pletely suppress the oscillations by inserting 
ferromagnetic material into the field of the 
oscillating coil. One remedy is to construct an 
oscillator comprising a master oscillator driv- 
ing the power valve which supplies the energy 
for the operating coil. 

The largest section of the book is devoted 
to the hardening of steel by induction heating 


and quenching. Often quilt' luc-ali.st'd lias'den- 
ing i.s required, and tlii.s must ht* duiu‘ with 
the minimum distortion to the .sptn-iineu. In., 
diiction heating, owing to its t'ast* of fotitrol, 
is peculiarly suited for tliis opt‘ration. Fur- 
ther, it is claimed that harder wtsaring surfaces 
arc obtained by inductive ht*atini* and <|ut*nrh- 
ing than by other methods. Of ilu‘ many 
examples given, two may he mentimusi. a 
localised hard bearing surface' can readily he 
produced on tht' inside t-ylindide-al .surface (jf 
mtdor car wheel hub. Ch»ar wIuh‘ 1 tt'idh can 
be surface-hardt'iK'd Itsiving tlu' interior of the 
tcc tli and thc' body of ttu' wlu't'i in a inodt*ratt'Iy 
soft and tough condition, Iiutuetion lu'aling 
is not only .suital)le for nnadilion wtjrk invtdv- 
ing sut face-hardening but (-an also he applied 
economically to welding (including carbide 
t()ps on tools) brazing and soldermg, prtH-esses. 
Notable among the miscc'llamsms applications 
is the flowing of electro-depo.siU'd tin c-tiatings. 
This permits a saving in tin .s*in(‘<* a inure uni- 
form and le.ss porous layer of tm is prudiiced. 
It is impossible in a fc'w wortis to dt) justict' to 
thc latter portion of llu' hook which* pri'.sents 
in a convenient form a mass t>f information 
much of which has appt'aia'd from timt* time 
—scattered— in various rt'ct'ut |.)ubbcatii»ns. 

The writer is undoubtt'dly an t*xperi in the 
imactical application of induction heating and 
his authoritative book is indi.spt'nsahh' to any- 
one intere.sted in tins rapidly expanding art. 

Fhaxk A!h’(k;k, 


The Chemical Constitution of Natural Fats. 

By T. P. Hilditch. (Cdiapman and Hall Ltd., 

T.ondon), B}47. Second Kditioin Pp. 554, 

Price 45 sfi. net. 

Fats form a very imporiatd class of orgatik 
compounds both from industrial and niitritunml 
point of view. A .systematic I'Kaminatirm of 
their chemical compo.s-ition may b(' said to have 
begun with the present {-<mtury. On acc-ount 
of the complexity of eomposition of fats, the 
chemist at one timt‘ was c-ontmit with the 
determination of a few constants. It is only 
as a result of painstaking wan-k and new tta-h- 
niques evolved durinir the last decade it has 
been possible to deh'rmiiK* the rli'tailed com- 
position of siK'h a ('ompk'x grouf) of substances 
with relative ease, thu.s tauibling us not only 
to .study them but also prt'dtc-i their t-omposi- 
tion with a reasonable degree* of accuracy 
haying known their origin. Tide: aclui*vemerit 
is in no small measure clue to the insniriuM and 
untiring work of Prof. T. P. Hilditch and his 
colleagues at the Univer.sity of l 4 Vi*r|H>oh wliich 
has now become an inl(*rnational centre for 
research on fats and allied subjects. 

The second edition of the book untler review 
has appeared withan a laa-ioci of .seven years, 
and considering the present c-onditions in Cfreat 
Britain, under which this mu.nt havt* been 
compiled, the author and the publishers deserve 
to be congratulated. The book is a unique 
contribution to our knowledge «if ehtunistry of 
natural fats, and all thc more valuabU* as It is 
written by one who has made the study of fats 
his life-work. Thi.s new edition, like its prede- 
cessor, has been divided into eleven chapters, 
and almost every page has been revised to bring 
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our knuwled^t‘ up to date. The book con- 
tain.s exUnisive biblio^^raphy and is well in- 
dex(‘d. The law of even distribution of fatty 
acids in fdyeeride molecules has been explained 
in detail and applied with success to predict the 
comi)osition of ^ fats of the same group. Nota- 
ble new additions include composition of the 
body-fats of marine teleostid lish ; component 
acids of depot fats of rats on low and high fat 
diets ; eomposition of depot glycerides of Indian 
ox and bulfalo and the clTect of climatic condi- 
ditions ; eompt)sition of the body-fats of lion, 
puma, tiger, etit, baboon and man ; compo- 
nent acids of blood lipids. The chapter on 
milk fats has been revised to include data on 
the elTeet of ftiod, season and species on its com- 
position. Further data on dilTcrent seed fats, 
detailed description of the technique for -the 
separation of mixed fatty acids by crystallisa- 
tion at low tiunperatures, and computation of 
proportion of the chief component glycerides of 
a fat from its fatty acid composition, have also 
been added. 

Throughout tVie book the position of the un- 
saturated lias been denoted by reference 

to the hrst C! ^itom, instead of both (i.e., oleic 
acid as C” instead of C‘‘ *‘0 ks the usual prac- 
tice t(r-day. This conveys the required mean- 
ing without any ambiguity, saves space and is 
more pleasant to read. One minor correction 
may be pointc^d out. On page 112 the Reichert 
Value lias het^n described as Reichert-Meissl 
Value in spite of the recommendation in the 
h.S.S. No. 769-1938. The range of variation of 
the Reichert Value of cow butter-fat should 
be more appropriately 23-36. 

Nosihr N. Dastur. 


The First Brochure of the Chronicle of the 

World He*ilth Organisation, Geneva, 1947 

(VoL 1, No. 1). 

The Journal under review is one that deals 
with the r.im.s, the eon.stitution and functions 
of the Organ isniion. 

This Organisation though of recent inception 
has taktai upon itself a very laudable but 
supremely tix^mendous task of viewing health 
problem.s from international standpoint. It is 
very rightly stated that ‘disease knows no 
frontiers, and anything less than world action 
may not only deprive one nation of the bene- 
fits of the ()rganisati<m, but may endanger the 
health of all member States’. 

The activities of the Organisation are vari- 
ous, widespread and complex’. ‘They affect 
not only iicjvern meats and public health admin- 
istrators but practitioners in many fields of 
medicine and hence certain aspects of the lives 
of individual citizens. . The declaration con- 
tained in the preamble to its constitution, viz., 
‘the enjoyment of the highest attainable stand- 
ard of health is one of the fundamental rights 
of every human being’ is its ultimate goal. 
The concept of health is wide and 
sive. The Organisation .rightly holds that 
‘health is a state of complete physical, men- 
tal and social well-being and not merely 
the absence of disease or infirmity . Besides 
it holds that ‘the health of all peoples is fun- 
damental to the attainment of peace and secur- 
ity’. (Both these, alas! being totally shattered 
by the Great War and its aftermath.) 


The Organisation proposes to achieve its ob- 
(1) co-operation, (2) co-ordination, 
(3) propaganda, (4) dissemination of compara- 
tive statistical records, discussions, suggestions 
and topics of interest by publication of leaflets 
and brochures apart from the Chronicle of 
W.ff.O., (5) research work, (6) finansial aid, 
(7) conventions and (8) expert advice. 

To us particularly, in Independent India, this 
extort ought to be very welcome indeed. For, too 
long have we suffered from ill-health, misery 
and bondage, too long have the poor rate- 
payers’ moneys gone elsewhere and utilised for 
purposes other than the amelioration of living 
conditions of the mass of people, too long have 
we borne patiently all these, and now free 
India should certainly brace up and consider 
the health of the people of the nation as its 
first charge. In this connection the World 
Health Organisation is bound to be of im- 
measurable help. It is to be earnestly hoped 
that India will wholeheartedly co-operate and 
reap the full benefit. At present the offices of 
the Organisation are at 350, Fifth Avenue, 
New York. 

K. R. Ramaswamy. 


The Relation of Diseases in the Lower Ani- 
mals to Human Welfare. (Annals of the 
New York Academ.y of Sciences, Vol. 48), 
1947. Pp. 226. 

This is a symposium which embodies nine 
excellent papers presented at a conference on 
the subject, held by the Section of Biology of 
the New York Academy of Sciences, on March 
15 and 16, 1946. The subjects dealt with, viz., 
rabies, equine encephalomyelitis, psittacosis, 
brucellosis, plague, tuberculosis, anthrax, Ery- 
sipelothrix rhusiopathice infection and animal 
parasites transmissable to man vitally concern 
human welfare and have been handled by 
experts who have devoted considerable study 
and thought to the respective branch of study. 
Up-to-date information has been given on each 
subject, with a masterly historical perspective. 
The volume is heralded with an apt introduc- 
tion by Dr. W. A. Hagan who attempted to bring 
home to the public the enormous loss caused 
by various parasites in the United States of 
America and indicated the manner in which 
these could be transmitted from lower animals 
to man. The publication of this number has 
fulfilled a long-felt want of collated informa- 
tion on several important subjects, and it will 
fce useful to the people belonging to the medi- 
cal profession, to veterinarians, public health 
workers and students of biology in general. 

G. D. Bhalerao. 


PUBLIOATIONS RECEIVED 

1 All Necessary Water can he Synthesized 
within the Plants. By Nandlal Sharma, Ex- 
Principal and Research Scholar, P.O. Khamgaon 


(Berar). 

2 Bihar's Mineral Wealth and Industries. 
Bv W D. West. (A popular lecture delivered 
on the occasion of the First Anniversary of 
the Geology Department, Patna University, on 
Anril 25 1947.) 

Carnegie Institution of Washington — ^Year- 
Book, No. 45, 1945-46. 
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SCIENCE NOTES AND NEWS 


Research Grants 

A meeting of the Governing Body of tlic 
Council of Industrial and Scientihe Research 
was held at New Delhi on August 25. Pandit 
Jawaharlal Nehru, Prime Minister of India, 
presided. 

The Council sanctioned schemes of reseai*ch 
involving a total expenditure ol Rs. 83,700. 

It was decided to establish a National Inter- 
nal Combustion Engineering liaboratory, and 
to send abroad fifteen students for advanced 
study and training in internal combustion engi- 
neering in order to meet tb,o needs of the 
National Laboratory, Industries and Techno- 
logical Institutes. 

The Council also recommended a grant of 
Rs. 2*25 lakhs to the Indian Institute of Science, 
Bangalore, for the training of personnel in 
internal combustion engines and for long-range 
research in the held. The .setting up of an 
Indian Aircraft Establislimenl, and Admiralty 
Establishment and an Internal Combustion 
Engine Development Board was recommended 
by the Council. 

The Council decided to bring out a mono- 
graph on Indian medicinal plants and a popu- 
lar edition of the monograph on aromatic plants 
of India. 

A grant of Rs. 3 lakhs was sanctioned for 
the Research Institute of the Indian Academy 
of Sciences, Bangalore, for physical and che- 
mical investigations of the minerals of India 
under the direction of Sir C. V. Raman. 

Dr. Shyamaprasad Mookherjee was elected 
Vice-President of the Council. 

Indian Institute of Science 

The Council of the Indian Institute of Science 
approved, at a meeting on the 8th Septeml)t'r, 
a large building programme for housing labo- 
ratories of power engineering, high-voltage 
engineering, pharmacology, fermentation tech- 
nology and food technology. 

The Council also recommended to the Visitor 
the appointment of Dr. B. Sanjivu Rao io the 
post of Nizam ProfesKSor of Inorganic and 
Mineral Chemistry at the Institute. 

Unesco Projects for India 

It is reported that in the very near future 
UNESCO will undertake publication of .scienti- 
fic journals in Indian languages, probably from 
Calcutta, for the purpose of disseminating the 
results of the latest scientiilc research from all 
parts of the world to the Indian public. To 
begin with, the Journals will come out in 
Bengali and Hindi, and later it may be pub- 
lished in other Indian languages. 

Some of the Most Important Advances in 

Science in 1946 

Science Service of Washington, D. C., lists 
(1) Distribution of radioactive isotope varieties 
of common chemical elements, made in chain- 
reacting atomic pile, for research and medical 
use ; (2) Synthesis of penicillin and of vita- 


min A ; (3) Rev(daiiou of biologit*al warfare 

dcwelopments, including vac'cine agaiu.st rinder- 
pe.st, and isolation of botulinus toxin; (1) Pro- 
duction of anli-malarial.s, ebloi-ocpiin, 
better than atabrim* and i(uinini\ ami penta- 
(luine, belitwed posit iv(» cure for vivax mala- 
ria; (5) Fir.st birth.s of animals from fo.ster- 
mother.s into which vvt‘re traiisplanttHl ovaries 
from othca* animal.s. 

Substitute for Jute 

The South African (lovt^rnmenl has announced 
that all details for the cultivation of “wilde 
stokroos” (wild liollyhoek) and tlu* establish- 
ment of Soutli Afrit*a\s tlnd fatdi)ry for nuum- 
facture of hag.s from hbrt^ ha.s hfsm scdtled, 

Wildt‘ stokroos will bt* planttsl in tlie low 
veld of tin* Traiiisvaal for the tiitu‘ btdtig. Nel- 
spruit ha.s bt'cn cho.stm a.s the .site of tlu‘ fiuTory, 

Records of the Indian Museum 

The Records of the ItidUui Museum, a Jour- 
nal of Indian Zoology, which was .suspended 
in 1942, was reeeiv(‘d la.st year, and Part IV of 
Volume XldV a|)pear(‘d in DtH'emher 1948. 
The next i.s.siu' i.s (‘xpt'cted to lx* jnibli.slK‘d 
.shortly. The .Journal will In* a (luarterly as 
hitherto fore. 

A Reaper for Indian Farms 

Mr. R. Vt‘nkata Ramaiah, a sefiolar de|>uted 
to tlu* Iowa Stab' Colli^gt* for speiaali.sation in 
Agrieultural Fm(ine(*ring, has devised a mecha- 
nical reap(*r of sinnile con.Ntruetu*n suitable for 
use* on small holding.s in India, 'riie design 
can be built in Indian worksliop.s at a cost of 
about Its. 300, and i.s t*apabk* t»f rf*apin|| to 
(i acre.s in a ten-hour day. 

Sir C. V. Raman 

'riu' World Bank Advisery (knmcil has recom- 
mimded that nim* p{*rsous representing varioiM 
iuternatiomd industrial, seientilh* and agricul- 
tural orgmd.sution.s he .st*lecti*d to form the 
Advisory Council of tJu* Bank to serve m 
(kmncillors for a iicriod of two years. They 
have ineluded Sir (’, V. liaiuan of India, and 
8, K. Alfred Sz,e of China. 

Dr. S. H. Palit 

Dh. B. R. PAr.iT ha.s been elected Fellow of 
the Royal Institute of Chemistry of C;r 4 *al Bri- 
tain and Ireland on Hit* merit of his pybli»hed 
researches. 

ERRATA 

Vol. 1(J, No. 7, July 1947, p. 225: “Formation 
ol Complex Compounds ...” Under RtTeren- 
ccs on p. 220, omit “Mathur”. 

Vol. 10, No. 8, August 1947, p. 257 : Read 
Fig. 1 as Fig. 2 and vice vermL 

Same page : In seetmd eulumn, para 3, read 
(Fig. 2) at the end of the sentence ”The ac- 
companying figure will give an idea of the 
distribution of Ftmiriuin during different 
months of the year.” 
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INDUSTRIAL RESEARCH ASSOCIATIONS 


HMIK indispt‘nsal)ility of uninterrupted 
^ and af)f)li(‘d rt'search in every 

hi’anch of industry has made' Industrial Re- 
scarch Associations a uniciiK' anrl proitressive 
feature* in the industrial (vonomy of Great 
Britain. The work of the Associations con- 
si.sts of th(‘ appl leal ion of seitiitiho knowU'di^e 
to the* . proenssses opci'rdcsi with a view to 
estuldishiny; the* fundamciital cause's of their 
success and \o devisiti.e; improved methods of 
prodiaiion. An additional function of the 
Association is the* siftinf.^ of the* t(*(dinical and 
sdentifU* iitt*ralun* |)ublished and the dis- 
.scinination e»f the* rc'lc'vant mateu'ial to 
indusirialisls. Unlike* in America whore 
lariA‘*"Scal(* manufacture*rs and combines, 
like* the* Dupeints and the* General Electrie*s 
and the Mercks, have* their own w(3ll- 
eciuippt*d !cboratorie*s, in llritain the Re- 
search Association seeks to achieve similar' 
prop[re*ss throu^dr r(*searc‘h and application of 
seienc'c by means of co-operative effort. The 
oriiun, oriiani.sation, fnncdkm and benefits 
accruincj from the Research Associations 
wer-e explainc'd by Sir Edward Appleton 
in a speech dc'livc'red by him before the 
British industrialists. 

am convinced/’ said Sir Edward, t.iat 
the most valuable support that can be given 


to industry in meeting its particular needs 
for scientific knowledge, both for immediate 
application and for its long-term require- 
ments, lies in the encouragement of co-ope- 
rative action through the Research Associa- 
tions. Remember that although Govern- 
ment through the Department of Scientific 
and Industrial Research contributes gene - 
rously to the Research Associations, they 
are mainly financed by their member-firms 
and are self-governing organizations. They 
ought, therefore, to be well fitted for knov/- 
ing the problems facing their industries and 
for carrying out the type of work most 
likely to be fruitful. If they fail in this the 
fault lies with their members and not with 
Government. 

“Apart from the research they carry out, 
the Research Associations form centres of 
information and advice to their members for 
dealing with their day-to-day difficulties. 
This, together with the rights of members 
to propose items for investigation, to have 
the use of patents taken out, to submit prob- 
lems for solution and to consult the Associa- 
tions whenever they wish, has convinced us 
in the Department of Scientific and Indus- 
trial Research that the Research Associa- 
tions' scheme provides the best single method. 
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of bringing research and scientific knowledge 
within the reach of smaller firms. 

“With the 31 Research Associations already 
formed, and with the othei-s in course' of 
formation, the main industries of the coun- 
try such as textiles, metals, rubber, pain! 
and pottery and so on' are well covered, 
together with a number of the processing 
industries such as welding, packaging and 
production engineering. 

“Cases arise of course, foi* example, in 
general engineering, where a firm’s needs are 
not covered by a single Research As.^ocia- 
tion and where it is necessary for it to join 
several. This would certainly be a dilfK'uliy, 
if the cost of joining a Research Association 
were not so low. A medium-sized or small 
firm can, however, join a number of Re- 
search Associations for a sum less than the 
salary of a single young scientific worker ; 
and for this small expenditure the results 
of research costing many tens of thousands 
a year becomes available to the firm. Money 
should not, therefore, be a deterrent. 

Commercial Competition and Co-opera- 
tive Research 

“Many branches — the engineering industry 
for instance — are keenly competitive. How 
then do they stand in relation to co-opera- 
tive research ? I can quite understand the 
anxiety of these competitive industries that 
the products of the skill of their designers 
and engineers should remain the closest 
secret until full production has been achieved 
That kind of competition often provides 
a real incentive to progress ; but for the 
life of me I cannot see that there is any 
benefit whatever in each individual manu- 
facturing concern itself, attempting to carry 
out the basic research which must form the 
stock of scientific knowledge upon which 
the whole industry must depend for its pro- 
gress. In my opinion much of that kind of 
work can be much better done co-opora- 
tively. 

“A brief glance at some of the items rif 
the programmes of the Research Associations 
will illustrate what I mean. The Motor Re- 
search Association, for instance, is carrying 
out work, using the most up-to-date ph 3 Lsi- 
cal equipment, on the filtration of lubricat- 
ing oils and its effect upon w'ear. It is 
studying the performance of bearings and 
bearing materials and the durability of 
gears. The Internal Combustion Engine is 
investigating similar problems in its field, 
and in the course of its work many different 
materials are carefully studied. This Re- 
gearch Association is also carefully investi- 
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eo-optoTil ivt* lahoratori(‘s.” 

This account of llu‘ Rt*seai'ch A sst»ciaH«)ns 
by Sir Kdvvard App!t*lon can c^asily st*rv(' as 
an cxaniplt* that could lu* copits! in this 
country with h(‘iu*fit. Tht* (conditions prt*- 
vailing in onr industrial .systt‘in are, to a 
vt'ry grt‘at dt'gret*, similar to th(»:;(* of tlri- 
tnin. There* art* in India, for instance, 
nunuu’ous small conc(‘rns, wim, wliih* anxious 
to cucouragt* rtwarch in tlu'ii’ r'es|H‘clivc 
(iclds, lack tlu* wht‘r(*witlial lo maintain even 
a modest lahoraioi'y. Th(‘st‘ firms (*ould join 
together to form Ht*searc}i Assf^ciations 
which art* sure* to slcj) up tlu‘ir pi’oj'rcss 
and, tlu*rcfort*, tin* pact* of indu.sl rialisaiion 
of the country, 'fht* All-India Manufac- 
turers’ Organisation is at pn‘St‘nt h(*st suited 
to sponsor such a move* among the major, 
wcl i-('stal)l ishtnl industries In India. The* 
Silk Rcscart'h Assoeiation, for instmu'e. will 
include mulhtuTy growers, cocoon maktu’s, 
silk re(‘lci's, ihrowt'i’s, wn*av(*rs, spun and 
wast('~silk manufacturt'rs, dyt*rs iincl silk ma- 
chinery rnak(*rs. Similarly cotton, wo(*l. jute, 
nudals, rubbt'r, sugar, oil s(*ccls and other 
inUu't'sls will d(*rivt* inmu'nst* hentdil by lie- 
coming activt'ly r(*s(‘arch-min{UHi, In llu*ir 
atUmipls to lu*lf) tiuanstfivt*,*; llu* (kumcil of 
Scientific and Indusltaal Ht*S(*arch will, ikhh!.- 
U'ss to say, ht* only too t*agta’ lo Indp tluan 
both with finance* and {h(‘ir valuable* ativict* 
and t‘Kp(‘ri(*!UH' in tin* various lirancltcs of 
industry. It is lirnt* that the* planners and 
('xccutors of the* vast sclu‘mc‘s of industrial- 
is'itiot^ of tilt* country rt*coinust*cl that, with 
the logat'iihmic I’att* of sc!t‘ntific mu! tt*ch* 
nieal progi'(*ss all ov(‘r tlu* workf it is a 
huge folly to establish any largc‘»«seah* in- 
dustry without the hacking of an I'flicit'iit 
machinery of i‘(\sc‘ar(*h that would hf*1p dis- 
cover now ustss foi* and adopt the* latest 
advances in the exploitation of our natural 
resources. We trust the* enlightencxl in- 
dustrialists of the land will not fail to emme 
forward with praclit'nl propoHfds to incor- 
porate research activity as an organic part 
of the industrial plan that is being content- 
plated for India. 
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OBITUARY 


Prof. MAX PLANCK 


rPfiK (itath of Pi'of. Muk J’lanck at Gottingen 
on Satiu’da.v, tho 4th October, removes 
fruiu flic scumtitic world a iiniciiie genius whose 
lalxiurs laid tlu^ foundation of modern physics. 
Al(li(»ugli at the (init‘ of liis d. ath Prof, pianck 
\^aN nuirt^ full of y. ar.s and honours than the 
coniuKai run of humanity, a scaise of regret 
.still abide:: with us tliat we can no longer liope 
to lu'ar any more W(»rds of wi.sdom iroin Jiis 
lip , 'riu' following has been written with a 
s use of duty to tlu^ grc*at departed that every 
studiait of scitaice owiss *a duty to remember 
with revt*rt‘nee the gvt'at heriiage of know- 
h dge l(4‘t bt'hiiid by a mastc'r miiid. 

The workings of a uniciue intelligence are 
as inscrutable: as tlie ways of Ih'ovidence. When 
wt* (H)ntimiplati' how tiu' law of distribution of 
eiu'nty in the* spcs'trum of a black body (seen by 
Lord Kt'lvin as a small cloud no bigger than a 
naan’s list ari.sing, on the fair horizon of classi- 
cal physics) has growr\, not into an obscuring 
blackness covering tlu* w'orld, but into a fairy- 
land full of lH*auty and promise, we arc struck 
with womh'i* at tlu* shortness of time in which 
this has eome to pass. Put our wonder grows 
into atna‘/.emc*rtt wlien we try to remember how 
all this has l>et‘n made possible by the work 
of a gtmius who found a path which no one 
I Ise could set* and who trod it with faith and 
llrnmess till the land of promise was revealed. 
For, the basic idt'a of tlie quantum theory was 
not only rt'volulionary but it was attained by 
a circuitous path. Tlu* same blaze of intuition 
which L’d Finstein tf) see in the Michelson- 
Morley exp(*ritncmt a challctige to our usual 
conception of absolute time, led Planck in- 
evitably to see in tlu' law of black body radia- 
ti{»i the d ath blow to tlie usual conception of 
the iutlniti* divisibility of energy. Both the 
subtlety and the ct*rtainty of these two intui- 
tions cannot be matehed in the history of phy- 
sics ; th(*y are uniqut* examples to ponder over 
with humility and wondtn*. 

That Idanc‘k’s father was a legal luminary, 
lH*ing Profe.ssor of Constitutional liaw at Kiel 
and CrtiHingtai and joint author of the Pmssian 
Clcll dodo niay or may not be significant, but 
that Planck’s tt*ac’hers wen' such men as 
Helmholl'/, KirchhotT and Weirstras.s, is cer- 
tainly of importaiu'c for the flowering of his 
genius. Porn at Kiel on the 23rd of April 1858, 
Planck studied at Munich and Berlin and ob- 
tain d his doctorate with honours in 187.9. His 
thesis on iho Second I4aw of Thermodynamics, 
anrl his studies were c'ertainly influenced by the 
di.scoveric's and teaching of KirchhofT who had 
slmwai that the radijition from a black body 
was indc'pt'ndent of its internal constitution. 
In 1880 Planck hec’ame a tutor (Privatdozent) 
at Munich, and five year.s later he was made a 
Professor of Pltysies at Kiel. In 1889 Kirchhoff 
died and his plac‘e was taken by Planck as 
Extraordinary Predessor and later in 1892 as 
full Profes.sor in the Univer.sity of B'^rlin. Here 
he remained for the rest of his teaching career,' 
refusing in 1907 an invitation to succeed Boltz- 
mann as Professor of Physics at Vienna. In 


1912 he was made permanent Secretarv of 
Prussian Academy of Sciences to wtoh he hal 
been previously elected in 1894. In 

of Berlin Universit^ and n 
1918 he was awarded the Nobel Prize for 
became an Emeritus Professor in 
Schrodingir succeeded him at Berlii? 
In the same year he was elected a FoS 
Member ot the Royal Society and received the 
Copley Medal in 1929. He was elscted In 1930 
President of the Kaiser Wilhelm GiseSchaft 
but resigned from this office in 1938 ffi cS- 
ouence of his political views which were anti- 

Prof. Planck had his tribulations no less than 
ordmaiy men He lost a promising son in the 
first World War, and two of his ma^^ried 
daughters died prematurely. His first wife 
Marie Merck, whom he married in 1887 died 
after giving birth to two sons and two 
daughters. In 1911 he married his second wife 
Margaret von Hosslin, and became the father 
of another son. As against some of his sorrows, 
he saw one of his sons become a high official 
m the von Papen Government. But if we look 
at his portrait, we ses a benevolent counte- 
nance saddened by life’s trials, but with stfil 
a twinkle lurking in the good-humoured eyes. 
A great man unspoilt by success and full of 
faith in the future — ^that is how his likeness 
strikes us. 

The great theory associated with his name-— 
the quantum theory— -arose logically from his 
early researches in Thermodynamics, but the 
logic is too deep for ordinary minds to have 
developed the theory. Whereas Einstein's theory 
of the photoelectric effect seems to make the 
quantum idea obvious and inevitable, the reason- 
ing which led Planck to enunciate his theory to 
a startled audience is recondite and remote. 
Experimenters like Zummer and Pringshiem, 
Rubens and Kurlbaum had studied the energy 
associated with the various radiations emitted 
by a black body ; and two great theorists, Wisn 
and Rayleigh, had propounded two theories 
leading to different formulas, one of which 
agreed with experimental results in the region 
of short wavelengths, while the other repre- 
sented the long wavelength region correct- 
ly, but neither formula could represent the 
whole range. It seems as if one could com- 
bine the two formulas in some way so as to 
de.scribe the whole of the experimental results, 
but the correct modification found by Planck 
is not at all obvious. Planck was studying a 
rather obscure quantity which he encountered 
when applying Boltzman’s ideas about entropy 
to the field of radiation, and he calculated this 
quantity from the formulas of Wien and 
Rayl3igh. He then combined the ^ two ex- 
pressions so obtained for this elusive quan- 
tity and, working back, arrived at his famous 
Law of Radiation which was entirely in ac- 
cord with experiment throughout the range 
of wavelengths studied. This in itself was 
an achievement, but Planck capped it by 
developing a theory to derive his formula, ^nd 
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here he enunciated the fundamentally new 
doctrine that energy is emitted in discrete 
amounts called quanta. He also showed that 
the quantum is proportional to the frequency, 
the constant of proportionality being the re- 
markable quantum of action, h, since famous 
as Planck’s constant. The successive research- 
es of Einstein (Theory of the photoelectric 
effect, 1905), Bohr (Theory of the hydrogen 
spectrum, 1913), Compton (1922), Raman 
(1928), Heisenberg (The Uncertainty Principle, 
1927), have only proved how this constant per- 
vades the whole of atomic physics. His part 
in these later researches was more that of the 
master rejoicing in the adventures of younger 
minds, constantly counselling them not to g'o 
astray, rather than that of active participation. 
But when some exaggerated speculations of a 
philosophical character were based on the un- 
certainty principle, Planck asserted his indivi- 
dual opinion and, together with Einstein, sup- 
ported the principle of Causality. As a teacher 
he is well remembered for his text-books, 
particularly those on Heat and Thermodyna- 
mics, which have been translated into various 
languages. 

The minute attention to detail exhibited in 
the enunciation of his radiation formula and 
the happy faculty of making a grand general- 
ization shown in the theory developed to explain 
the formula wei'e characteristic of his spirit. 
The presence of artistic ability thus indirecUy 
exhibited was even more evident because of 


his musical talent, a ehai*acterisiie etmuiion to 
many other gr. at seic'iitist.s ineiuding Kin.slein. 
A kind of religious spirit with wiiieii svlctnifw 
investigations wert‘ eai*ri(Hl out also eontnhuled 
to the feeling of i‘espt*ci whieli he ins|)iiH‘d in 
his sckmtilic colleagm's. In fact Prof, Plaiick 
himself has unconsciously revealed the esnmee 
of Iris spirit in somc‘ rcanai'ks he made about 
Sommerfeld on the occasion of tlie latit‘r’s 
seventieth birthday. We sIuUl, tiu'refoiHs cltjse 
this expression of homage' to a grtvit semi by 

giving a translation of his s 'utinuait.s regard- 
ing another great c'oIUsigut'. ’Phis is wliat he* 
.‘•aid : 

"‘But a cai-cd'ul ohs'e'rvea* {*aunol fail to ueti«‘e 
that in Somitierhdd’s g<*nius then* i.s, ^H^•;id^ .s 
a dispassionate' fending hu' malheauaheal 

c'orreetnes ; and physical reality, atudher 

motive which ha.s its orig.in in a I'ermPeer 
region and has an le.stludie basis and which 
i.s encoimte'rt'd in fi rtih' geannse's of all agtss 
from Pytli(»/jaras to Bohr : it is liu‘ inctai- 

tive due to that mysteadous harmony imd 
completeiu'ss of the' picture', which th.t' e'Vt'i* 
forward-groping fancy of tlu' inve.stigator 
disclo.ses when lu‘ tries to lit his tlung’ht to 
the data fiirnishe*d hy Nature*. TheKSe* law.s 
which, like' those' of the' anomalous Zeeman 
Effea'l, have' not yt*t Ix'c'n e'ompictt'ly explain- 
e'd are (‘sseaitially the' one's calculalt'd to 
incite such llight.s of gianu*^.” 

T. S. SuilBAUAVA. 


^HE Silk Panel appointed by the Government 
^ of India holds the view that consolidation 
rather than expansion is the immediate need 
of the silk industry in India. It has recom- 
mended a five-year programme of stabilisation 
of the silk industry in India preliminary to a 
phase of expansion during the next two quin- 
quennia. 

Demand for silk generally and for filature silk 
especially being high in war time, there was 
then a considerable step-up in production under 
Government encouragement. Thus between 
1939-40 and 1945-46 the number of filature 
basins rose from 1,291 to 4,639, and the area of 
mulberry cultivation rose from 30,000 to 78,000 
acres in Mysore, from 5,720 to 18,026 acres in 
Madras and from 8,983 to 15,516 acres in 
Bengal. 

But the Panel warns that if the industry thus 
developed by State assistance as part of war 
efforts is now left unsupported, it may collapse, 
and with it an important source of India’s war 
strength. 

Incidentally, the Panel has made a separate 
recommendation that Japanese silk entering 
India by way of reparations should not be al- 
lowed to undersell Indian silk. 

The Panel has recommended consolidation 
and improvement of the present position of the 
industry along a number of lines. For the im- 
provement of mulberry cultivation, it recom- 
mends the five-year sericultural programme 
adopted by tb.e Government of Madras to other 
^ilk-producin| regions, viz.^ Kashmir, Mysore, 


Whilt' point- 
State* control in 
fli.sca.‘.*(*»-frct‘ .*;c*(*rls, 
for .'100 fully-e*t(uipfHnl 
gra inages, eo.sting Hs. 20, 000 cac'h, to rni'cl the 
total reciuirenu'ni of India, which will l»c about 
12 crores of layings. To t'oiitrol .silt. -worm tli;> 
('iuse.s, the I’ani'l adds, tlx're* sit<ni!<i ht* in each 
.silk-producing r(*/don a sfx'i'ial t naclmcnt as 
in My.sore. 

UlTIMATK TAHta-lT OF PHOIHICTUm 
In order to havt' tlu' charkhas replaced l>y 
the niatures, a ('hamg* on whit’h rt»st.s tlu* hope 
of the silk indu.stry in India, Iht* I*anel recom- 
mends the .setting ig) td’ eo-opi*raliV(* snciclii'S 
on lines suited to lotsd (‘in'UinstatuH*.*^ It also 
pleads for authoritative' t's(abUshmc*ni of defi- 
nite .standards (‘onforvining to accepteil irittn*- 
national grading. It t'mpliasist**-^ cu t)pi*ratton 
among the various .silk-prodiH*ing ari'as in th«* 
country and recommends the estahli.^hment (d 
a Central Silk Board ri'prc*.s(‘nting all silk inter- 
ests. 

In the next five yi'ars, says tiu' Ikim*!. 4!kima 
acres more or 1,62,500 acres in rdl will he nndi*r 
mulberry cultivation and thi.s will inensuu* to 
a total area of not more than 1,87,5(11) ac*re.s 
(excluding Kashmir) in the 3rd c|uincpu‘iuuum. 
Including the inc'rc'ase of 50 per cent, in the 
production of silk in Kashmij*, tlu* Parud does 
not foresee all-rndia produc'tion to he more 
than 4 million lbs. per annum at the* end of 
"'5 years, the annual consumi)tion bc'ing esti-' 
mated at 15 million ]bs, 


FUTURE OF INDIAN SILK INDUSTRY 

.Bengal, Bihar, Bombay and C\P. 
ing out the net'd for ('fTeetivi 
ensure' adequate supply of 
it foresc'es the nei'd 
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THE INDIAN BREWERY TRADE 

K. S. RANGAPPA 

(Indian Institute of Science, Bangalore) 


1W| OS'r Indians are, by custom and practice, 
tiHd()lall(.n\s ; and alcohol consumption is 
coiilintni to a small section of the working 

cla.sst\s, ihes(‘ spirits being largely .derived 

from tht‘ pahn trees (Phoenix sylvestris, Cocos 

nucify^'di Niya fructicans and Borasus jlabelli- 
Jonnls). /i’ho National Government, now in 

power, with its natural solicitude for the wel- 
fare of tiu' nuisses, is taking steps to eradicate 
this evil. It won’t be much of a prophesy if 
we .stat(‘ that India will succeed in this reform 
wliere other enuntries have failed. At the pre- 
st‘nt of progress it will hardly be a few 

year.s before' the whole country is dry. But the 
uprotiting of an age-long, deep-rooted social 
(‘vil naturally causes, in the initial stages, great 
cli.sloeation and upheavals in the social strata. 

'roddy bi‘ewing is quite an ancient industry 
in India. 'Plus, like all ancient professions in 
the country, has created its own hereditary 
das.s of toddy -tappers and brewers, uninterest- 
ed in any other profession. The sudden and 
total tvxtinction of the trade has, therefore, 
caused grtsd hardship to all who live by this 
tratU‘. And tire spon.sors of the reform are now 
hiird put to it to hnd an acceptable alternative 
proft'.ssion for these men. Many of these dilfi.- 
cullit's ('ould have been avoided if scientists 
had btH'U taken into the conlidencc of statesmen 
and It'gislalors. Kven now it is to be hoped 
that rational step.s will be taken in rehabili- 
tating pcngih' unemployed as a result of this 
salutary rtd’orrn and that the raw material of 
this industry will be utilised for productive 
puriHisc.s. 

An imprt'ssicni appear.s to prevail among the 
public that the palms from which toddy is 
tuppiHl is gone I for little else. This is not neces- 
sarily so. Tho .sap of the tree, from which 
toddv is: ft'rnunited, contains a high percentage of 
sugaV^ (lO-lB per cent, depending on the spe- 
cie) and vitamins. It .stands to reason that the 
sw«H't lluid t'ould be commercially exploited as 
a souret' material, even a.s cane juice, for “palm 
sugar”, ddu' juice of the nipa palm is almost 
equal in sac’churine richness to cane juice, with 
tltc advantage that it is much cleaner and con- 
tains no colouring matter nor chlorophyll ; the 
vegetable' mutter being easily precipitated, 
give ^5 a liquor as clear as spring water, with 
the succasssful elimination of tho rather 
saline content of the juice it must be possible 
to produce .sug^ar from this source on a compe- 
t ill Vi' basis. Of date-palm sugar we know that 
the yielil ptu* acre is definitely higher than of 


cane, and it costs so little to grow these palms 
which have an average yielding life of 30 years.i 
In fact, manufacture of “palm jaggery’’ (Gur) 
containing about 60 per cent, of sucrose and 15 
percent, of fructose^ is a cottage industry 
in some parts of the country. Annually, 100,000 
tons of the jaggery are produced in Bengal, 
and about 40,000 tons in Madras.- Some facto- 
ries in South India have been refining palm- 
jaggery for years on a commercial scale. Now 
it is but a step to turn over all the sweet-palm 
sap that was being fermented into toddy for 
the manufacture of refined sugar. And the 
sugar from this source is likely to make no 
mean contribution to the country’s supply in 
this commodity. For, each tree yields about 
37 lb. of sugar per year ; and assuming 350 
trees per acre, this would mean 3*6 long tons 
of sugar, which is not much less than the pro- 
duction (about 4 tons per acre) from sugar- 
cane.-^ The existing area of about 200,000 acres 
covered by palm*^ has, therefore, a potential 
capacity of yielding 600,000 tons of sugar, i.e., 
a valuable 10 per cent, extra production of the 
nation’s sugar supply. 

It must also be possible for technical pro- 
cesses to be developed for producing power 
alcohol from the palm juice or jaggery or the 
residue (corresponding to cane molasses) from 
refined palm sugar. As an indispensable part of 
the defence needs of the country — we have no 
natural resources of oil or gas — it is the essence 
of statesmanship to cultivate all sources of 
power even if it cannot quite compete with 
imported oil in normal times. Palm juice can 
also provide the basic material for the produc- 
tion of food yeast and essential vitamins both 
of which could well supplement the present 
meagre supply. The unfermented sap is claim- 
ed, by the indigenous systems of medicine, to 
be a cure and health-giving tonic for certain 
diseases. And it is knovm that it is a. good 
diuretic. Pharmacology might evaluate its pre- 
cise medicinal worth and press it into service if 
found useful. Well planned and well exploited, 
it should be possible not only to face success- 
fully the present crisis of unemployment and 
dislocation, but establish new and productive 
industries on the gravestone of the Giant Evil 
that wa-s Drink. 


1. Heriot, “ Manufacture of Sugar,'' 1920, p. 30, 
Longmans Green & Co., Lond. 2, Gandhi, M. P., The 
Indian Sugar Industry (Antmal), 1939, p. 189. 3. The 

Indian Year Book, 1947, p. 328 (Times of India Press). 


SUPERSONIC VIBRATIONS— A NEW DETERGENT 
Tl». waging SS “■'IS 

quciicy vihi'utions +j,e dirt^the vibrations being strong enough to 

boiling water has taboratoriL overcomi The electric adhesion of the dirt 

British Luundcrers Association mnipcules Experimental test-pieces of soiled 

Most of the dirt molecules adhering to fabiics molecules. .Exper men^ai 

are negatively charg^; and generally sp wRhiii ten minutes. The apparatus, however, 
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VARIATIONS IN THE SEASONAL COMPOSITION OF THli 
PHYTOPLANKTON OF BOMBAY HARBOUR 
ELLA A. GONZALVES 

(Biology Department, Karnatak College, Dharioar) 


^HE plankton of Bombay Harbour has been 
studied by Bal and Pradhan,i i^^t their 
work deals mainly with the zooplankton. This 
investigation is concerned with the phytoplank- 
ton of their collections, which, were made regu- 
larly twice a week from July 1944 till August 
1946. A rough estimate of the number of 
forms was obtained by the method of Lebour. 

A fixed quantity of water was centrifuged, and 
symbols such as cc, c, -r, r, and rr, v.^ere given 
to species according as 30 or more, 20 to 29, 
10 to 19, 2 to 5 or 1 were present in the sam- 
ple. This method, though not very accurate, 
gives a fair idea of the seasonal abundance of 
the phytoplankton. 

The phytoplankton consisted chiefly of Di- 
atoms and Peridinians. In all 54 genera and 126 
species of Diatoms and 13 genera and 34 species 
of Peridinians were recorded. Subrahmanyan- 
has recorded 171 forms of Diatoms from the 
Madras coast, while in previous studies the 
maximum number recorded has been 41 species 
of Diatoms and about 20 species of Peridinians 
from the Trivandrum coast by Menon.'^ The 
number of Diatoms recorded in Bombay is not 
as many as in Madras, the reason probably be- 
ing that the area of collection was restricted 
in this investigtion to Bombay Harbour alone. 
The number of Peridinians observed here is 
considerably more than that of previous work- 
ers. 

The genera which were seen in fairly large 
numbers in most of the collections (except 
those of the monsoon) were Chcetoceros (24 
species), Coscinodiscus (13 species), Biddulphia 
(7 species) and Bacteriastrum (6 species). Oc- 
casionally swarms of Ditylium and Corethron 
occurred in August and November respectively; 
but these were more of the nature of ephe- 
merals, as they also disappeared suddenly. Of 
the pennate diatoms Pleurosigma (7 species) 
and Nitzschia (5 species) were common. 

From the beginning till the middle of the 
rainy season, i.e., from June to August, the 
plankton collections were very poor. A num- 
ber of filaments of Trichodesmium were ob- 
served at this time. Due to the winds, a con- 
siderable disturbance was created in the sea 
and the water was mixed over a great depth. 
Towards the beginning of September, there was 
a sudden increase in the number of Diatoms 
and by the end of September, fairly good col- 
lections were obtained. From September on- 
wards, Diatoms steadily increased in number, 
tiU. the maximum was reached in the month of 
January and beginning of February. After this, 
their number decreased steadily till May. In 
May, however, a number of pennate Diatoms, 
probably mud-inhabiting forms brought up 
through disturbance of the waters by the strong 
winds of the south-west monsoon, occurred. 
Few Peridinians were seen during the monsoon 
and appreciable numbers were only recorded in 
the middle of October. Their maximum, how- 
ever, was attained rapidly in the third week 
of December. They could never vie with the 


Diatoms in. quantity, and even durin^jj their 
periods of maximinn abundanet', lht‘ Diatoms 
far outnumbered tliem. Tliey seemed to favour 
the early part of the cold sc'ason, while the 
Diatoms seemed to prefer tlie latter half of the 
same season. 

The following summary of the oeeiirri'nee atid 
seasonal variations of some of the nu)re im- 
poi'tant genera will alTord a coniprehen.sive 
idea of the occurrence of the phytoplankton as 
a whole : — 

Sceletoneina : It occurred in Sc'pteinber, 

rapidly increased in numbt'r, and was fairly 
common at the end of September ajid October. 
Thereafter its numlxrs dt‘crt‘ased, and though 
seen till February, it was never common after 
October. 

ThalassioHira : Towards the end of January 
1945, Thalas'aionira siibtHLs (Ostenfeld) Gnm,»-* 
never observed before this— 'occurred in small 
numbers. In the lirst week of IftJ)riiary, heaps 
of these delicate forms t‘mbt‘dded in. mucilage 
were seen. In the latter half of February, the 
number decreased, and by March, it had dis- 
appeared. In the following year, 194(1, it oc- 
curred occasionally and never in large' num- 
bers. 

Coscinodiscus : During the monsoorts, Hus 
genus was repi’esented by a f(‘w spot* i mens. In 
September, it gradually increased in numbers 
and by the end of October, it wa.s common. 
The best represented spt'cies C. coacirtims 

W. Smith, C. radUtius Khr., C, lincatUi^ Ehr., and 
C. centralis Ehr. By the middle of Novtanber, 
C. concinnus W. Smith was abundant. It de- 
creased slightly in mimb('r subsiatiundly, but in 
January it had a secotul rist'. C. cctilralu Ehr. 
showed a steady increast' from S('pti‘ml)er till 
it reached its maximum in March. C, radlatm 
Ehr. and C. Imoatus Ehr. were seen in appre- 
ciable numbers tlvrougdiout the same' period. 
After March, a reduction in numbers occurred 
which was maintained in A|)ril and May. By 
June it had almost comph'tely disappeared. 

Choctoceros : It also oecuia’ed in September 
and most species had increased cnnsidcrably 
by October. In November some of the spe- 
cies were seen in les.st'i* tuirnbers, but a second 
maximum occurred either in January or Feb- 
ruary for these. The commonest forms were 
Ch. peruvianus Brightwell (max. third week of 
December), Ch. lAirentzUmus Grunow (first 
max. end of October, second max. early Ft^bru- 
ary), Ch. diversus Cleve (first max. middle 
October, second max. early January), Ch, a/JI- 
nis Lauder (max. early February), and Ch. 
didymus Ehr. (max. end of January). From 
May to August it was rare. 

Rhizosolcnia : It was seen from September 
to May. Its maximum occurred towards the 
end of December and was maintained till the 
end of February. The common species were 
R. imbricata Brightwell, R. setigera Brightwell 
and R. hebatata Gran., all reaching their maxi- 
ma between January and February. 
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Buldulphia : Of this genus, the commonest 
spt^cios was B. sinensis Graville. It occurred 
towards the end of August and was common 
iu S(‘ptember, when the other species of this 
genus were poorly represented. It reached its 
maximum in January, but was seen right till 
April in lesser numbers. B. mohiliensis Bailey 
had its maximum at the end of December. The 
olher^ species of Biddulphia occurred occasion- 
ally in varying numbers. 

Ideurosicpna : It was common from Novem- 
ber to May, reaching its maximum towards the 
end of April. The commonest species was 
P. inmnanii Rails, 

Of the other Diatoms, Bacteriastrum hyali- 
nu?n Lauder, Planktoniella sol (Wallich) 
Srhiitt and Nitzschia seriata Cleve were never 
absent from any collection except during the 
rain.s. Mclosira though rare throughout the 
year, was seen in appreciable numbers in April. 

Among the Peridinians, the common genera 
were Dinophysis (3 species), Ceratium (9 spe- 
eie.s) and Peridinmrti (10 species). All ap- 
peared from November till March. The com- 
mor\i'st species of Dinophysis was D. miles 
Cleve (max. early Dec.). Ceratium was best 
represented by C. fusns Ehr. and C. furca Ehr. 
Both had their maxima towards the end of 
Dt'cember. The commonest species of Peridi- 
niitm were P. depre.ssum Bailey (max. early 
December) and P. occanum Vanh. (max. end 
of December). Ornithocercus occurred in 
Dect^mber, but not in large amount. 

A general comparison only can be made here 
with the observation of workers in other parts 


of India. In Bombay the period of phytonlank-. 
ton scarcity IS from May till August after w^ 
there is an increase till the maximum is reach- 
ed in January and February. In Madras ^ fhp 
^ximiun is in April and May followed ’by a 
fall in numbers. After a small rise in July 
there is almost complete absence of the Diaton^ 
from the plankton till the middle of September 
when there begins a gradual increase. In Tri- 
vandrum,^ the Diatom maximum occurs in 
April and May as in Madras. This maximum 
as it coincides with the onset of the south-west 
monsoon is attributed to the river floods bring- 
ing in large quantities of organic and inorganic 
food materials into the sea. In Bombay, as 
there are no rivers, there is no phenomenal’ in- 
crease in the Diatom population in May. In 
fact, there is almost total absence of form. 
This can be attributed to the disturbed and un- 
settled condition of the water brought about 
by the thunderstorms and fairly heavy rains 
that accompany the south-west monsoon, or it 
may be due to the exhaustion of the essential 
plant foods. 

This investigation was carried out at the 
Royal Institute of Science, Bombay. My tharto 
are due to Dr. D. V. Bal for placing the mate- 
rial at my disposal and for his valuable sug- 
gestions, as also to Mr. L. V. Pradhan for 
arranging to obtain the samples. 


1. Bal, D. V., and Pradhan, L. V., Curr, Scz., 1945, 
14, 211. 2. Subrahmanyan, R., Proc, Ind, Acad.y 

1946, 24. 3. Menon, M. A S., Ibid , 1945, 22. 4. Sankara 
Menon, K., Rec, Ind. Museum^ 1931, 33. 


HEARTBEATS 
JOHN ERIC HILL 


H'lHK heart of a wax'm-blooded vertebrate is an 
^ extraordinary, hard-working pump, func- 
titaiing at a level of activity unequalled by any 
m(‘chanical device. The wonder is that any 
lieart l)eats as long as it does. The average per- 
soiPs heart beats about 72 times a minute, 4,300 
timc^s an hour, and more than 2,500,000,000 
times in a life-time of 70 years. While you are 
reading this, each minute the heart pumps 
about 10 quarts of blood, doing work at a rate 
of abtait 200 foot-pounds per minute. If you 
are in good physical condition and run quickly 
up a flight of stairs, your heart may work three 
times as hard. 

The pulse rate varies greatly in different 
mammals. When a mouse is resting, its pulse 
is abemt 700, ten times as fast as man^s. .A 
cat’s heart beats about 120 per minute, a dog’s 
B5 to 125, while a horse’s or cow’s heart beats 
only 35 to 45 times a minute. The heart beats 
more rapidly in a young mammal than in an 
older one. Even in adults of the same species 
a small individual has a faster heart-beat than 
a large individual. A toy terrier, £or_ instance, 
may have a pulse more than half again as fast 
as a St. Bernard’s. From this, the conclusion 
may bo drawn that the heart rate in mammals 
generally decreases with an increase in size. 

This is because a small mammal lives at a 
high speed. A mouse’s metabolic rate, measur- 
ed by its consumption of oxygen per unit oi 
weight is about 20 times that of a man. A 
small dog may need, for its size, twice as imicn 
food as a large dog. The rapid loss of heat 
by radiation from a small body requires the 
“fires’” of life to blaze high continually. 


Some of the extra circulation necessitated by 
these factors may be provided, in part, by rela- 
tively large hearts. The normal "human heart 
is about one two-hundredth of the weight of 
the body. The heart of a small bat may be 
relatively three times as large. Mammals that 
lead a very active life, as diggers or swift 
runners, may have disproportionately large 
hearts. That of a deer, a badger, a wolf, or a 
weasel may be one-hundredth of its weight. 
In contrast, hearts of sedentary domestic ani- 
mals or secretive rodents are only about one- 
half or one-third as large. A jack rabbit’s 
heart is almost three times as big as that of 
a domestic rabbit weighing the same amount ; 
and when it is resting, it pumps about the same 
amount of blood but at a rate only one-third 
as fast. When the jack rabbit must run for its 
life, its heart can speed up and pump four 
times as much as while resting. 


There is a relation between the speed of the 
heart-beat and the life-span of an anim^. 
The mouse with a pulse rate of 700, lives only 
about two years ; its heart performs a tot^ of 
some 700,000,000 beats. A cat or dog lives 
through about the same number of he^t-beais, 
and an elephant may live through 1,000,000,000. 
Some of our smaller bats, with the fastest heart- 
beat of any mammal, live eight years or more. 
If they hibernate, as they do in the cold north, 
the heart-beat drops from 700 or more to only 
30 a minute. Allowing for th^ decrease m 
activity, such bats have a heart-life of some 
9 . non nnn.ooo beats. 


—Courtesy, ^^Natural History*\ 
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NEW STATISTICAL METHOD OF PREDICTING SUNSPOTS 


^HE prediction of solar activity, which greatly 
affects radio communication and is eviden- 
ced by spots on the sun, has been advanced 
through the application of a new statistical 
method, by A. G. McNish and Virginia Lincoln 
of the National Bureau of Standards, Washing- 
ton. The new technique, depending on avail- 
able sunspot data for a number of previous 
11-year cycles, has a sounder scientific basis 
than former methods of prediction. Moreover, 
it is expected to be applicable to a wide variety 
of cyclical phenomena, such as long-term 
weather variations and climatic changes (c/. 
Hamamurthi, Curr. Sci., 1947, p. 213). 

Long-distance radio transmission is made 
possible by the ionosphere, a series of layers 
in the atmosphere 50 to 250 miles above the 
earth. Radio waves sent out near the earth’s 
surface travel in straight lines until they reach 
the ionosphere and are reflected back to the 
earth, just as light striking a mirror is reflect- 
ed. This reflection of radio waves is due to 
the fact that the ionosphere is made electrically 
conducting as a result of the ionization of gas 
molecules in its layers by ultraviolet light from 
the sun. 

With the discovery of the close relationships 
existing between radio propagation and sun- 
spot activity, the prediction of sunspot numbers 
assumed great practical importance. In the 
development of a satisfactory sunspot-prodiction 
formula at the National Bureau of Standards, 
it was assumed that (1) in a time series exhibit- 
ing cyclical tendencies, a first approximation 
to a future value is the mean of all past values 
for the same stage of the cycle, and (2) this 
approximation can be improved by adding to 
the mean a correction proportional to the 
departure of earlier values of the same cycle 
from their respective means. The second as- 
sumption is justified by the observed tendency 
in sunspot numbers for annual deviations from 
the mean to have the same sign and similar 
magnitudes in consecutive years. 

The prediction formula then becomes 
~RM“l~kn_x A R»— 1 “h ?C,i_2 A R,j-, 2’ ■ ' 
where R?/ is the predicted value in a particular 
cycle, Rn the mean of all corresponding values 
in preceding cycles, ^Rn-i the deviation of the 
particular Rn-i for this cycle from the mean of 
all Rn-i ’s from previous cycles, and the k's are 
proportionality constants. 

The least-squares criterion that the sum of 
the squared deviations from the mean be a 


minimum was List'd in evaluating the piagiur- 
tionality constants. ir{)()n ('oinparison td* (de- 
served values with those' pia'dicU'd by this 
method, it was apparent that llu' Ik'sI |>re{iie- 
tion is usually obtained by st'tting all of tht' 
/c's except in one for the })ri’viou.s ytsu* ('qual 
to zero, and this proec'durt' is followed in most 
cases. 

The sunspot number is obtaiiu'd by eoimting 
the number of sunspot groups, mult i|)lying by 
ten, and adding to the rt'sult tlu' nuinbi'r of 
individual sunspots in t'aeh group. This slat- 
i.stical convention was adoplt'd at tlu' Ziirieh 
Observatory in. the middle of Uu' niiK'ti'enlli 
century, and since that time has het'u standard 
all over the world. The highest montlily ave- 
rage sunspot number in over IhO years, and 
one of the highest of all tinu', o(‘eurrt'd during 
May 1947. 

The importance of sunspot predication is shown 
by comparison of radio transmission in 1944 
with that in 1947. In 1944 sunsiK>is were at 
a minimum, the ionosphere' was wc'ukl.v ic nized, 
and the higher frociueney radio wavt's pas.st'd 
out into space without rc'flec'tion. During the 
year, ti'ansmission across tlu' North Atlantic 
was rarely possible for frequt'inat's above' 
20 megacycles. For 1947, on the' ollu*r hand, 
the extremely high annual sunspot man her of 
126 is predicted, and alrc'ady transmissioiiH 
using frequencies abov'e 50 nu'gacyeU's have 
been logged over this path. 

Daily “soundings” of the ionosplu re' are taken 
all over the world by an inte'rnational ludwork 
of 58 ionosphere statie'us, 14 of whiedi are' 
operated or supported by the Hure*au. 'riu'se 
daily soundings measure' tlie? critical fre'ciueney 
(the limiting frequency for r<‘(leetions back to 
the earth), absorption of radio t'lu'rgy (an indi- 
cation of the power require'd to transmit a given 
frequency over a particular distance'), and the 
heights of the various layc'rs (deU'nnincd 
through the use of radar-Iikc' echo I'cpiipnu'nt ). 
The sunspot predictions are' e'orrc'late'd witli 
this information to provide the,' working data 
used at the Bureniu in predie'ting radio propagU'^ 
tion characteristics. 

Groups now using the service include airline 
companies, steamship line's and tlu' merchant 
marine, television and radio schools, Armnieyui 
and foreign universities, radio anel te'legruph 
companies, manufacturers of communi(*ation 
equipment, research laborutoric's and ge'ophysi- 
cal exploration organizations. 


ATOMIC PILE PRODUCTS TO REPLACE SURGERY 


TWTEDICAL physicists, in dozens of the United 
States laboratories, are working to-day on 
what promises to develop into the first evolu- 
tion of therapy and surgery through atomic 
fission. The process that fascinates the pio- 
neers of nuclear medicine is the so-called 
“selective localisation” of radioactive elements in 
the human body. Its perfection, in simple terms, 
would amount to the destruction of diseased 
body tissue, not by the surgeon’s knife, but by 


the radioactivity of chemicals taken internally. 
The key to the evolution lit's in thi' radio- 
isotopes, those radioactive twins of normal ele- 
ments which are produced in the atom-smaslii- 
ing cyclotron or in the atomic pile. 

At the University of California in Berkc'ley, 
one of the foremost centres of medical physics 
in the United States, Dr. John L. Lawrence has 
been working with radioactive isotopes for 
more than twelve years. 
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III his laboratory on the Berkeley campus he 
desc’ribod the present status of medical physics 
and what is emerging as the next step in 
the rally. 

Dr. Ijawrence explained, “Here at Berkeley 
we have produced isotopes in the atom-smash- 
ing cyclotron since 1934. The atomic pile, less 
ver.salile than the cyclotron, has but one great 
advantage— mass production of isotopes. That 
rnc^ans that such isotopes as carbon 14 are now 
widely available. It means that cyclotrons can 
now concentrate on producing those valuable 
isoloiic's which, ai'c too short-lived to be shipped; 
they would decay during shipment. We now 
git. carl)on 14 delivered; that means that in 
our cyclotron we can produce more carbon 11, 
another isotope so short-lived that it loses half 
its radioactivity within 21 minutes. Yet, by 
rapid cxpereimental work, we were able to use 
it, and have come to astonishing results. 

“Willi the methods now available, that is to 
say mainly cyclotron and pile, radioactive forms 
of lU'arly' ali the 92 or more elements in the 
pi‘r iodic 'table can bo produced artificially. With 
carbon 14 alone, a dozen new laboratories could 
be kc})t busy for the next thirty years, so vast 
is tlu^ .scope of its peace-time application. 

Benin liuig of Ncto Era in Medical Knowledge 

“We have seen only the beginning of a new 
(‘ra in man’s medical knowledge. In the Ber- 
keley laboratories we have used for biological 
and ‘medical research some 40 isotopes so far, 
amoigf them, carbon 11 (with a half-life of 
21 minutes); hydrogen (with a half-life of 
31 yaars); two isotopes of sodium, and one 
cacfi of phosphorus, sulfur, calcium, iron and 
iodine*. Considering that in the human body 
tlu'iH* arc only some 20 elements of ma.ior im- 
portance, the* scope of research and therapy 
that, rnitdit evolve from some 100 radioactive 
subsiam'cs become apparently limitless. And 
m(‘dicinc* may look forward to a revision of ac- 
ci'pled tlieories, to now knowledge, and to new 
riddles.. 


Therapeutic Application of Radioactive Isotopes 

“In our latest tracer experiment we found 
that certain redioactive isotopes along with 
their inactive sister-elements show a definite 
tendency to deposit themselves in certain areas 
of the body. It is this tendency which we call 
‘selective localization’ and which promises to 
develop into a broad new field of therapeutic 
application of radioactive isotopes. For exam- 
ple, radioactive carbon-monoxide, compounded 
with the short-lived isotope carbon 11, was 
gobbled up by the liver and held there ’for a 
while, before being released. We know that 
radioactive iodine 131 tends to settle in the 
thyroid gland. The concentration of iodine 
atoms in the gland may be several hundred 
times that in any other part of the body. Wtih 
larger than tracer doses it was possible in rab- 
bits to remove their thyroid glands by slow 
selective radiation which destroyed the glands 
without damage to other tissue. Other isotopes 
concentrate in the bone marrow, still others in 
the spleen. 

“What we are now trying to do, after these 
initial observations and the successful treat- 
ment of goiter by internal radiation, is this : 
we try to find compounds which would localize 
in a specific area of the body. If we find such 
a compound for each vital organ, we can intro- 
duce it in the body and hit the abnormal area 
without damage to other organs. 

“Many diseases, particularly in the cancerous 
group, require radical removal of the diseased 
tissue. Selective radioactive compounds would 
settle down in the affected areas, bombard the 
diseased tissue with radiation and destroy it, 
making the surgeon’s work unnecessary. Ulti- 
mately, we might find a radioactive compound 
for each particular organ and for each parti- 
cular type of cancer. 

“To-day we are at the beginning of funda- 
mental research. A stream of contributions can 
be expected from the mass production of radio- 
active isotopes which are the stepping stones 
to the medical methods of tomorrow.” — USIS. 


GEOMAGNETIC STORMS 


Some detaiks of the geomagnetic storms 
revovdvd at the Allbag Magnetic Observatory 
during the quarter July to September 1947 are 
given in the following table in which to, t 
represent the lime (I.S.T.) of commencement 
of the disturbance and its intense phase respec- 
tively and T the duration of the intense phase 


expressed in hours. The ranges in the th^r^ 
different elements (D, H and V) of the earths 
magnetic field have also been given, D, in 
minutes of arc, H and V in 7 where 1 7 — 10 ^ 
gauss. The maximum 7c-index recorded durmg 
the storms have also been given. 


Date 


to 


t 


T 


1047 

July, 17-19 
August, 10-17 
August 22-24 
September, 3-4 


n. 

M- 1 

H. 

M. 1 

Hrs. 

23 

18 

18 

14 

6 

15 

20 ; 

21 

36 , 

B'A 

11 

40 

14 

43 

4 

04 

C4 

11 

00 

5 


Range 

D 

H 

V 

Min. 

1 i 

y 

y 

8-5 

298 

62 

10-6 

264 

72 

9*0 

306 

87 

14*7 

373 

135 


Nature of 
commencement 


Sudden 

Sudden 

Sudden 

Sadden 
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OSCILLATION CHARACTERISTICS OF 
A HARTLEY OSCILLATOR 

Appleton^ and Appleton, Watt and Herd- 
determined the oscillation characteristics by 
direct experiment for valve circuit. They did 
not try the Hartley circuits. Neither did they 
draw the oscillation characteristics by calcula- 
tion from the static characteristic curves of the 
valve. In the present communication compa- 
rative study of the oscillation characteristics 
for the Hartley oscillator by the two methods 
is put forth. 

2. Let M be the mutual inductance between 
the grid and the plate coils whose inductances 
are L and La having negligible resistances. 
The relation between the induced anode poten- 
tial Va and the induced grid potential Vp is 
given by 



It is well known that M must be negative to 
produce self-excitation so that Va and Vg are 
in opposite phase. The anode current I « at 
any instant is a function of both the anode 
and grid potentials for a given filament cur- 
rent ; and the action of a triode is usually 
interpreted in terms of the relation, 

lo = (Vo + Ux;) (2) 

where Vo is the steady potential applied to 
the plate of the valve. The direct determina- 
tion of the relation betyeen la and can be 
done when the values of are made con- 
sistent with the relation (1). Then we have 

(f> (Vq Va^ (3) 


as oscillation cluiracleri.stic. 

3. A parallel fed Hartley Oscillator circuit 
suitable for short-wave range 50 to 150 metres, 
of which the oscillation churacteristicH were 
determined is shown in Fig. 1. This is fitted 



with the. usual pulse generating device of a 
fixed condenses shunted by a high resistance. 

From the dimensions of the coil and the 
position of tapping, th(‘ values of and M 
were calculated by usual formuUe and found 
the ^atio^ ^ respectively, giving 


M 


a -84. (4> 

As a check t^he value of was experimentally 
determined by calibrating the oscillatory circuit 
for wavelength X and plotting a graph between 
- ana the corresponding capacity of the varia- 

is evidently a 

straight line. The gradient of this line gave 
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Table I 

(Vft = 60 volts) 


7'^^ volts 

+ 10 

“!-8 

i 

0 

-10 

-14 

-20 

-30 

-35 

j 

-40 

1 

-50 i 

-60 

T(/ mA 

* ' i 

1 i 

__i 

5 

13 

16 

20 

25 

26 1 

24 

14 

1 ^ 


Table II 
Vft 100 volts 


vj. Volts. 

120 j 

+ 16 

+ 10 

0 

-10 ! 

-20 

-30 

-40 

-50 

1 

-60 

-70 

1 

-80 

-90 

-100 

I,/ in A 


1 

3-6 

12 

22 

30 

36 

39 

40 

37 

32 

22 

13 

0 


the value of L« as 18-58 /^H, which is in close 
aKi‘eement with the calculated one. 

The experimental arrangement for the direct 
determination of oscillation characteristics is 
shown in Fig. 2. The lixed non-inductive 



resistances and B.> are so chosen that 
Ro M 

A variable resistance R serves to adjust the 
potential t?<i to any required value, which can 
also be made negative or positive by inter- 
changing the connections of D.C. supply be- 
twt*en A and B. The filament current was 
maintained constant at the rated value of 
150 niA. A series of readings of la corres- 
ponding to Va beginning from positive and 
tending with negative values were recorded, for 



two different values of Vo'- These are given 
in the Tables I and II» 


The two oscillation characteristics are gra- 
phically shown in Fig. 3 by full lines. 

4. Appleton^ has mentioned that the oscil- 
lation characteristics of a circuit could be 
drawn from the la, Vg curves of the valve 
but this process involves laborious calculations. 
The present author has used plate-potential 
plate-current characteristic curves for different 
grid bias, to effect simplification. 

With this in view, Va, la static curves were 
determined for several values of ranging 
between — 12 volts to + 60 volts. Then using 
relations (1) and (4) and remembering that 
Na — Nq + Va the values of I a are read off 
from these curves corresponding to the values 
of Va. Calculations are made for two oscilla- 
tion characteristics corresponding to Vo equal 
to 60 and 100 volts. These are given in 
Table III. 


Table III 


Volts 

Volts 

Vo = 60 Volts 

Vo = 100 Volts 

Va 

Volts 

la mA 

Va 

Volts 

la mA 

! 

22-1 

82-1 


i 122-1 

0-5 

- 8 

14-7 

74-7 

6-5 

114-7 

1*5 

- 3 

5-5 

65-5 

1«0 

105*5 

5-0 

0 

0 

60*0 

6-0 

100-0 

13-5 

10 

-18*4 

41*6 

20-5 

81-6 

29-5 

18 

-33*1 

26-9 

25-5 

66-9 

37-5 

26 

-46-0 

14-0 

17-0 

54-0 

38-5 

30 

-56*2 

4-8 

4*5 

44-8 

35-5 

40 

- 73-6 


, , 

26-4 

22-5 

60 

-92-0 


•• 

8-0 

10-0 


The two calculated oscillation characteristics 
re shown by broken lines in Fig. 3. 

5 Although there is a slight difference be- 
ween the calculated and the observed values 
f lo yet the agreement between the two may 
,e deemed as fairly go®* coMidermg ^ejm- 
ertain factors like over-heatmg of the valve 
Q such experiments. 

)epartment of Physics, Tatfb:ar 

)ungar College, V. L. Talekab. 

Jikaner, 

17 1947. 


Appleton, E. V., PM Mag., 1921, ‘‘Z* ^1- 2. 
leton. Watt and Herd, Proc. Roy. Soc., 1926.111, 
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TIME FACTOR IN ELECTRIC 
BIREFRINGENCE OF GLASS 

That electric birefringence has a time-lag be- 
hind the instant of the application of the 
electric field has been well known ever since 
the discovery of the effect by Kerr in 1875. 
This time-lag has also been knovm to be of 
much greater magnitude in solids than in 
liquids and gases. Kerr himself estimated the 
lag for glass as about half a minute, within 
which, he observed, the substance exhibits full 
and maximum birefringence. While this has 
been found to be substantially true — at least 
approximately — in the densest flint glass con- 
taining the highest percentage of lead, recent 
experiments undertaken to determine the Kerr 
coefficient in a variety of glass samples have, 
however, revealed interesting departure from 
Kerr’s conclusions on the point. It has been 
observed in all varieties of glass, except the 
densest flint referred to above, that although 
the electric birefringence and, therefore, the 
Kerr coefficient increases at first to a positive 
maximum within about a minute of the appli- 
cation of the field, in the intervals of the time 
to follow, they do not remain constant at that 
peak value in a steadily applied field of force. 
For several minutes to follow, these varieties 
have all exhibited a decreasing birefringence 
settling down to a minimum of residual posi- 
tive value in cases of lead glasses, and to a 
minimum of reversed negative value in sam- 
ples free from lead ; the time required for this 
downward creep depending on the composition 
of sample under observation. The amplitude 
of the downward creep and of the reversal, as 
the case may be, has been found to be magnified 
by an increase in the applied field, while the 
time-lag of the effects in general is observed 
to decrease. 

The effect observed on the withdrawal of the 
field, having almost the nature of an optical 
image of that observed on the application, is 
also highly interesting. Contrary to Kerr’s ob- 
servation that the electric birefringence de- 
creases steadily to zero value within about half 
a minute of the withdrawal of the field (which 
has, of course, been confirmed with the densest 
flint glass containing the highest percentage of 
lead), it has been observed in all other varie- 
ties that the birefringence diminishes down to 
a reversed negative value within about a minute 
of the withdrawal of the field, and then tends 
slowly to creep up to zero value in several 
minutes to follow, the time required by the 
sample to hevert to its normal condition of 
non-birefringence, being usually long, and also 
depending on the composition of the variety 
under examination. 

The nature of the variation observed seems 
to suggest that the total effect observed is due 
to •the superimposition of two component 
effects of opposite signs, one of which, the 
positive one, is to be taken as the Karr effect 
as regards the negative components, it might, at 
the first thought, be taken as the electrostric- 
tion effect. But the effect arising out of the 
electrostriction may be estimated in any sam- 
ple either by the experiment or from theoreti- 
cal considerations. This must be very small in 


comparison with electro-optical effect, in 

glass, while the coefficient of the electro- 
optical effect is of tlie order of 10 tiuii for 
the strain-optical effect has tlie order of 10 

The negative etrect in some cases, lias, how- 
ever, been observed to be of magnitude com- 
parable with the positive. Further, strain- 
optical effect arising out of tdec’li'ostrielion 
should increase with the dielectric constant of 
the sample. But observations show tluit sam- 
ples having a comparatively higher dielectric 
constant are characterised by a feeble negative 
effect. These considc'rations ('.x(‘lude the jjossi- 
bility of the negnlive effect bc'ing idcntiffcKl 
with electrostriction. 

The details of the expea-iment undertaken 
along with the curves showitig tlui variation of 
the Kerr constant with lime will be shortly 
published in a paper elsewhere. 

I acknowledge my indebtedness to the Indian 
Association for the Cultivation of Science, 
Calcutta, and to Prof. K. Banerjee for the faci- 
lities of experimental work and valuable sug- 
gestions given to me. 

College do Bussy, 

Chandernagorc, P. Mitha. 

August 1, 1947. 


THE CHROMITE AND ASSOCIATED 

. ROCKS OF KONDAPALLE .Kistna 
District) 

The chromite deposits and associated rocks of 
Kondapalle, situated in an area (16" 37': 
80° 32 ^/ 2 ')) about ten miles to the N.W. of 
Bezwada, have been studied. Thc‘ geological 
features of the area comprise, the Bezwncla 
gneisses, the granitic gneisses imd the charnoe- 
kites, and the chromite dc'posits are re.slrudod 
to the ultra-buKsic charnockites, mainly the pyro- 
xenites (emstatite-hyperstheiu' rock). The oc- 
currence of the chromite is chiefly iti the form 
of pockets or lenses, in disseminated patches 
and often in regular and perftad bands. No 
olivine has been found, and the serpentine 
noticed in certain place's is due to the altera- 
tion of pyroxene. Chemical analyses of rep- 
resentative chromite or-es from the area show 
that the value of Cr.,0.t of tlu* ore ranges from 
36 to 55 per cent. The detailed held and petro- 
graphic study indicates that the c'hromlte of 
Kondapalle is magmatic in origin, the ore crys- 
tallising as the first mineral and later joining 
with the orthopyroxene. 

The charnockites, which are the main asso- 
ciated rocks of the chromite deposits of Konda- 
palle, occur as bouldery outci'ops often times 
steep and precipitous. They reveal the deve- 
lopment of all the four, the acid (sp. gr. 2-80), 
the intermediate (sp. gr. 2*91), the basic 
(sp. gr. 3*01) and the ultrabasic (sp, gr, 3*25) 
types. They are, however, best developed at 
Ibrahimpatnam, three miles due south of 
Kondapalle. The detailed field and petro- 
graphic study of these show in general, a close 
similarity to the charnockites from the Type 
area ; but a slight difference in mineral com- 
position is noticed, particularly among the 
norites. Garnetiferous norites, so clearly seen 
in the Type area, are not well developed at 
Kondapalle, thereby showing that the charnoc- 
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Constituents 

Acid cbarnockite 

Basic cbarnockite 

Ultrabasic cbarnockite 


K. Palle 

fype area 

Mysore 

K. Palle 

Type area 

Mysore 

K. Palle 

Type area 

Mysore 

SiO^ 

(iG-97 

77-47 

78-57 

49-09 

50-04 

50-11 

45-34 

46-86 

48-24 

A1..0.1 

i:b2() 

11-00 

11-97 

9-68 

11-65 

14-31 

2-03 

9-80 

13-03 


3 • ()1 

1 • 04 

0-84 

10-48 

2-63 

2-00 

11-09] 


2*28 

FoO 

4-<)() 

2-02 

1-16 

11-42 

15-76 

11-38 

]9-28j’ 

16*35 

7-20 

TiO^ 

Trace 

0-20 

0-24 

0-01 

1-93 

0-84 

Trace 

. . 

Trace 

CnO 

4-Sl 

1-02 

3-06 

10-92 

7-89 

11-52 

5-64 

9-57 

13-48 

Mi»0 

l-8() 

0-43 

0-27 

3-95 

5-58 

7-64 

12-65 

18-08 

10-72 

MnO 

0-08 


0-20 

0-20 


0-31 

0-56 


0-81 

Ka.>0 

1-00 

2-86 

3-90 

3-00 

3-08 

2-37 

0-51 


2*88 

K.O 

3-92 

4-14 

0-52 

0-90 

0-89 

0-16 

Trace 


0-23 

s. 



.. 

0-11 


. . 

2-57 


0-15 

Ba< > 






. . 

Trace 


. . 

ZrO 

T rac e 

. . 


. , 






lUOr, 



0-05 


0-k 

Trace 

Trace 


0-07 

iud 

0-2(1 

0*26 

0-30 

0-47 

0-19 

0-37 

0-24 

0-67 

0-64 

Cr^Oa 

0.()1 



Trace 



0-11 

•• 


Total 

100 -41 ' 

100-49 

101-08 

100-20 

99-69 

101-01 

99-96 

101-33 

! 99-73 





Norms of the 

ibove 




Quartz 

20 -VO 

41.22 

44-48 

3-05 



7-20 



Orlhodase 

22-80 

24-40 

2-78 

5-56 

5-00 

i-'ii 

. • 



Albittt 

10-24 

24-10 

33-01 

25-15 

26-20 

20-04 

4-19 



Anortlute 

10-12 

5-00 

13-90 

10-29 

15-27 

27-52 

3-34 



I )iopsicle 

6-K) 


0-92 

36-66 

19-43 

24-49 

20-42 



1 1 ypersthene 

7-89 

3-k 

1-82 

3-28 

20-27 

15.89 

42-38 



(.)H vine 


, , 



5-63 

6-00 

, , 



Umenite 


0-61 

0-46 

o-is 

3-65 

1-52 

, , 



Magnetite 

5-34 

1-02 

M6 

15-08 

3-71 

3-02 

16-01 



Apatite 



0-34 


0-34 

. . 




I^y rites 

■ 

• ‘ 

1 “ 

0-k 



3-66 




kites of Kondapalle are not uniformly subject- 
t*cl to such an advanced stage of metamorphism 
when garnet can make its appearance. Mineral 
transformations due to met amor phism, like the 
amphibolisation of pyroxene and the conversion 
of hypersthene to garnet with the formation 
of kelyphitic borders arc clearly seen. Chemi- 
cal analyses of the representative cbarnockites 
from Kondapalle, in comparison with those 
from the Ty\fic area and Mysore are given 
in the above table. 

The Held relationship of the cbarnockites of 
Kondapalle, their texture, mineral constituents 
and chemical composition, all point towards an 
igneous origin of this suit of rocks, later sub- 
jected to Plutonic metamorphism. , i. j 

Details of these studies will be published 
elsewhere. 

The author wishes to express his deep sense 
of gratitude to Mr. B. V. Iyengar, m.sc., and 
Mr. M. R. Sreenivasa Rao, M.sc., for their valu- 
able suggestions and to Sir J. C. Ghosh, Kt., 
D.sc., F.N.I., for his keen interest in the subject. 


Dept, of General 
Indian Institute 
Bangalore, 
August 15, 1947. 


Chemistry, 
of Science, 

B. R. Cheluva Iyengar. 


EFFECT OF BIOTIN ON NITROGEN 
CONTENT OF YEAST 

The “biotin effect”, or the rise in the respiratory 
and growth-rate of biotin -free yeast (S. ceri- 
insece) on the addition of biotin in the pre- 
sence of assimilable nitrogen, has been noted 
by Winzler and co-workers.^ But an adverse 
effect on the nitrogen content of yeast was ob- 
served by Hartelius- on the addition of biotin 
in the presence of ^-alanine or pantothenic 
acid, while thiamin or glutamic acid raised the 
nitrogen content. 

The present note is a report of the effect of 
biotin on the nitrogen content of 5. cerivisece 


Table I 

Effect of biotin on the nitrogen content of yeast 


Period of incuba- 

Total No 

in mg. /ml. 


tion in hours 

'With Biotin 

Without Biotin 

0 

0*7467 

0*7467 

12 

0-7830 

0-6681 

24 

0*7348 

0-6116 

36 

0*7104 

0*6148 

48 

0*7298 

0-5961 

60 

0*7138 

0-5818 

-72 

0-6951 

0-5890 
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Table II 

Effect of hiotin on nitrogen content and 
growth-rate of yeast 


Period of 

With Biotin 

Without Biotin 

iriCubaiioa 
in hours 

1 Total 

1 No mg- ntl 

Growth* 

Total 
if 2 Mg/ml 

Growth* 

0 

O'TOoO 

14-0 

0-7050 

14-0 

6 

0-8136 

25-5 

0-7360 

23-5 

12 

0-7597 

32-5 

0-6298 

27-0 

18 

0*7433 

32-5 

0-6272 i 

29-5 

24 

0-7392 1 

' 1 

32-5 

0-6194 ; 

29-5 


* Expressed as deflection of galvanometer. 

observed on comparing the growth on an all- 
vitamin medium wdth that on a biotin-free 


r Current 
tScienee 

subsequent fall in the values. Yeast grown on 
a biotin-free medium shows a slight increa^ 
in nitrogen in the first six hours, but there is 
a sharp decline after this period. In no case, 
however, does the nitrogen content of yeast on 
a biotin-free medium approach that of yeast on 
an all-vitamin medium. The slight increase of 
nitrogen in the biotin-deficient yeast during the 
first six hours may be due to traces of biotin 
initially present in the yeast cells. 

It was of interest to study the response of 
yeast cells grown on biotin- deficient medium 
and to additions of optimal and suboptimal doses 
of biotin. Table III gives the effect of addition 
of 5 m^g. and 0*8 rn/^g. of biotin to yeast grown 
for 12 hours on a biotin-free medium. 

There is a marked increase within 6 hours in 
the nitrogen content of yeast when an optimum 
quantity (5 m^g.) of biotin is added. Even a 
sub-optimal dose (0*8 mMg.) increases the nitro- 


Table III 


Without Biotin 

With Biotin 

0 liOLIfS 

j 12 Hours 

18 Hours 

18 Hours 

5 m fig Biotin 

IS Hours 

0^8 /// ng Biotin 

Total N% 
mg/ffil 

Growth* 

j Total N, 
i mg/ml 

Growth* 

1 

Total N 2 
mg/ml 

Growth* 

1 Total No 
ing/ml 

Growth* 

' 

Total No 
mg /ml 

Growth * 

0-8283 

13-5 ; 

I 

1 0-5913 

27-5 

0-5926 

30-0 

0-7718 

~\ 

31-0 j 

0-6693 

30-6 


Expressed as deflection of galvanoinete/. 


m^ium. The former^ was made up of glucose 
salme buffer, ammonium sulphate, l-aspartic 
acid and 1*5 /^g. each of thiamin, pyridoxine. 
ribonavm, calcium pantothenate and nicotinic 
^cid, 7 rmg. of biotin and 55 ft-g. of inositol in 
o ml. total volume of medium and inoculum. 
Tile yeast from a 24-hour slant was grown in 
50 ml. conical flasks, each flask containing 
medium and 0*5 ml. inoculum for 
36 hours at 28^ C. 

The ye^t w^as then centrifuged, washed five 
times ^with 0*9 per cent, saline under sterile 
conditions, and suspended in saline, adjusting 
the r^uired turbidity for the inoculum 
* 4 ^ turbidity was photoelectrically measured 
with 0*5 ml. of the inoculum diluted to 10 ml 
It was. then inoculated into the all-vitamin 
(A) and into biotin-free medium (B). 
The total mtrogen content of the inoculum and 
^own_ on A and B at intervals,’ was 
^tenrnn^^ ^ ^* the suspension by 
the microkjeldaM method. ^ 

^ yeast was measured photo- 
to the 

fh F of biotin on 

the gro^ and assimilation of mtrogen by 
yeaM cells. During the first six hours there is 
15 |«r cent, mcrease in the nitrogen content 
of yeasts grown on an all- vitamin medium with 


gen content. These results lend further sup- 
port to the fact that biotin influences the up- 
take of nitrogen by yeast. 

(Miss) Violet De Souza. 
M. Sreenivasaya. 

Section of Fermentation Technology 
Indian Institute of Science, 

Bangalore, 

July 8 , 1947 . 


1. Winzler, R. J., Burk, D., and du Vigneaud, V., 
1944, 5,25. 2 . Hartelius, V.. 

1942, 30, 660. 3. De Souza, V. and Sreenivasaya 
M., /. Scz. Ind. IHes,, 1946, 4, 647. ' 


THE POSSIBLE SIGNIFICANCE OF 
THE NUCLEIC ACID METABOLISM IN 
RELATION TO PENICILLIN 
BACTERIOSTASIS 


li^e cell phosphorus in the 

cttSututoff ^ f nucleoproteins, 

which acts as the 
and their 

elements of the the vital 

elements of the cells both in the nucleus and 
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important roles in 
cell leproduction,!-^ thus forming the most 
characteristic and active constituents of living 


In a series of experiments carried out to elu- 
cidate the mechanism of action of penicillin 
working with gram positive organisms like 
^taph. (mreu.% Strept. viridans and B. subtilis 
we have shown that nucleic acids (pure samples 
01 nucleic acids obtained from B.D.H. was used) 
pc^^sess tl^ property of antagonising penicillin 
action.** Organisms which are rendered non- 
viable by prolonged contact with penicillin 
are revived in the presence of added nucleic 
acicts, so that they are enabled to grow and 
multiply in the normal manner. We also ob- 
scTved that nucleic acids can restore original 
morphological characteristics to cells wdiich 
undergo changes in shape and gram-staining 
reaction due to penicillin contact.-^ Indeed the 
work of Avery et McCarty, « establishing 

that the active substance responsible for trans- 
formations in pneumococcal types is a specific 
nucleic aci dof the desoxy ribose type, is very 
interesting and significant in this connection. 
On the basis of these and other observations 
we have suggested that penicillin interferes 
with certain phases in the metabolism of the 
organisms where nucleic acids feature either as 
metabolites helping cell-division or function as 
respiratory catalysts or as both. 


Metabolic rate is at its maximum during the 
growth phase of the bacteria, and the observa- 
tions of many workers'^~i<^ support the conclu- 
sion that young rapidly growing organisms are 
the ones which are most susceptible to the 
action of penicillin and that substances in the 
media which enhance the growth of the bac- 
teria seem to render them more sensitive to its 
action. Again, it has been observed that if the 
bacteria are inoculated into a medium which is 
lacking in some of the growth requirements, 
the eniciency of the penicillin is definitely 
lowered. Further, the fact that penicillin ap- 
parently does not affect the bacteria in the 
resting stage as shown by its failure to pro- 
duce morphologic or cultural changes in very 
old cultures or when maintained at low tem- 
peratures proves that this is not merely a phy- 
si(‘al or chemical effect on the body of the bac- 
tc'rial cell but one that influences some phase 
of the organisms, metabolic and reproductive 
activity.^ 1 These remarks point to a very strik- 
ing correlation existing between the cellular 
components such as the nucleic acids, active in 
cell reproductivity processes and the inhibitory 
action of penicillin on them.*^-*-* 

These observations raise the important issue 
of the condition of the host and the presence or 
otherwise of nucleic acids and related products 
in blood and tissue fluids during the progress 
of the disease. The response of the host to 
penicillin treatment would naturally be deter- 
mined by such factors. Further studies bearing 
on these aspects are in progress. 


Our thanks are due to Prof. V. Subrahmanyan 
and Major K. P. Menon for their kind interest 
in the work and helpful discussions and also 
to the Council of Scientific and Industrial Re- 


search under whose 
undertaken. 


auspices this work is being 


Department of Biochemistry, 
m.dian Institute of Science 
Bangalore, ’ 

August 13, 1947. 


K, M. Pandalai. 
Mariam George. 


3 if- Biol. Symp., 1943, 10, 112. 

I, ’79. i37. 6. McCarty, M., Baa. Revs., 1916,10, 

La Duihie, E. S., Lancet., 1945,248, 

Bx-6 I'. I-”, ^"‘1 Dawsoti, M. H., Free. Soc. 

Lxf.Btol. and Med., 1944, 56, 181. 9. Miller C P 
and Foster, A. ’^■^ JUd., 1944. 56, 205. lO.’Rantz’ 

1 J 19«, 48, 335. 

II. Fisher, A. M., J. Bacu, 1946, 52, 539. 


biological value of “SOYA-BEAN 
MILK” PROTEINS BY REGENERATION 
OP LIVER PROTEIN IN' THE RAT 

Tiffi rate of regeneration of liver protein in the 
rat following a period of fast is an index 
at the nutritive value of the protein fed.i^ 
Recent work*^»‘^ has amplified this simple and 
rapid method of assay of the biological values 
of proteins and defined the experimental condi- 
tions for obtaining accurate- results. It has 
been .shown that the labile protein of the liver 
represents true liver cytoplasm.^ The sulphur- 
containing amino-acids play an important part 
in liver protein synthesis.-^ 

The biological value of soya-bean milk pro- 
teins as compared with casein has been assess- 
ed by this method, the experimental technique 
being essentially the same as that adopted by 
Harrison and Long.-^ 

Adult albino rats of both sexes weighing 
150-200 gms. were fed for about a week with 
a stock synthetic diet of casein, wheat flour, 
coconut oil, minerals and vitamins. The ani- 
mals were then divided into groups compara- 
ble in regard to number, sex, and body-weight 
distribution. They were fasted 48 hours and 
fed the experimental diets, one containing 
casein and the other the proteins of “soya- 
milk”, at a level of 10 per cent. A protein level 
of 10 per cent, was chosen for comparison in 
order to obtain marked effects of any deflei- 
encies in the test protein during the rather 
short experimental period. 

The proteins of soya-milk» were precipitated 
at pH 4*2, and subsequently dried at 40” C. 

The experimental diets were isocaloric and 
contained in addition to protein, com starch 
66 per cent., cane-sugar 10 per cent., cocoanut 
oil 10 per cent, and Wesson’s salt mixture^ 
4 per cent. Adexolin and Squibb’s yeast tab- 
lets supplemented with adequate amounts of 
thiamine and riboflavin provided the vitamin 
requirements. The protein in the yeast tablets 
constituted only 0*69 per cent, of the diet and 
was common to both, A 12 gm. ration of the 
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Groap 

Number of Rats 

Protein fed dur- 
ing the period 
gms. 

Liver protein 
nitrogen 
mgm/100 gm. 
of b.w. 

Liver fat 
' Gm/100 gm. 

of 1).W. 

Liver protein 
nitrogen incre- 
ment over fast- 
ing level 

Controls 

12 


110 ± 2-0* 

0-174 ± 0-01* 


Fasted 48 hrs. 

6 

6-0 

83 ± 2-4 

0-169 ± 0-01 


Refed 10% casein diet 




0-205 ± 0-02 

25 

2 days 

4 days 

6 

2*2 

108 ± 2-6 

6 

4*2 

110 ± 3-0 

0-185 ± 0-018 

27 

Refed 10% soyabean 






protein diet 

2 days 

4 days 

6 

2*2 

105 ± 2*2 

0-201 ± 0-02 

22 

6 

4*2 

105 ± 2*0 

0-197 ± 0-015 

22 


* Mean ± standard error of the mean 


diet was fed to each rat on the first day, 
and 10 gms. on the succeeding days of re- 
feeding. The average caloric intake of the 
animals during the re-feeding period was 24-26 
cals./ 100 gms. body-weight, and fulfilled in this 
respect the important condition laid down by 
Kosterlitz and Campbell.^ 

At the ends of the appropriate experimental 
periods, the groups of rats were anassthetized 
with amytal and exsanguinated through the ab- 
dominal aorta in order to ensure minimum 
and approximately uniform amount of residual 
blood in the livers. The whole liver was then 
excised from each animal and dried to constant 
weight at 95° C. The dried liver was ground 
to a fine powder and aliquots taken for total 
nitrogen and total lipid estimations,^ The true 
protein nitrogen value of the liver was calculat- 
ed as the difference between the total nitrogen 
and the non-protein nitrogen which was deter- 
mined by analysing separately a 5 per cent, 
trichloracetic acid extract from an aliquot of 
the liver powder. 

The results obtained have been tabulated 
below. All values are expressed in terms of 
body- weight (b.w.), the reference weight used 
for calculation for both the fasted and the 
re-fed animals being the body- weight imme- 
diately prior to the fast. 

The above results show clearly that on the 
basis of the liver protein nitrogen increments 
over the fasting level in the two groups, the 
biological value of the soya-bean milk proteins 
works out to 81*5 per cent, that of casein. This 
value is slightly lower than those obtained by 
other methods^ presumably because the soya- 
bean proteins are relatively low in methionine 
content'^ which is one of the important limit- 
ing factors in respect of liver protein regenera- 
tion.s 

We wish to thank Prof. V. Subrahmanyan for 
his kind interest in the above work. 

* • M. R. Sahasrabudhe. 

H. S. R. Desikachar. 

M. V. Lakshminarayana Rao. 

Dept, of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

August 20, 1947. i 
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PROLONGATION OF INSULIN EFFECT 
BY COMBINING IT WITH 
CASEIN-HYDROLYSATE 


Two well-known preparations (1) Protamine- 
Zn-Insulini and (2) Globin-Insulin with Zn 
^sed. in the treatment of Dia- 
betes Melhtus. The prolonged hypoglycaemic 
action of the first compound has been attributed 
to Its comparatively low solubility at the pH 
of blood and tissue fluid and the consequent 
gow rate of absorption of Insulin in the body. 
Reiner et after studying various Insulin 
preparations came to the conclusion that the 
rate of absorption of Insulin was determined 
not only by the insolubility of the prepara- 
tion employed but by other factors as well. 
Ihese authors described a preparation, Globin- 
Insulin which is believed to be a loose combi- 
nation of Globin and Insulin. The onset of 
hypoglycaemia with this preparation is rapid 
when compared with protamine-Zn-Insulin, but 
Its disappearance slow when compared with 
ordinary Insulin. 


Both these preparations are combinations of 
Insulin with other proteins. It appears to us 
that Insulin has also the property of combining 
with simple peptides’. When this combination 
IS injected into the body, the Insulin is released 
nature of the hypoglycaemic 
effect IS determined by the rate at which the 
hiormone is absorbed. In order to test this 
hypothesis, attempts have been made by us to 
. insulin with a casein-hydrolysate, '‘Pro- 
nut^ enzymic digest of casein prepared 

by Herts Pharmaceutical Ltd., Welwyn Garden 
City, England) w;hich contains a mixture of 
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simple peptides. Such combinations do not 
appear to have been given a trial. 

We are briefly reporting the results obtained 
by a subcutaneous injection of Insulin (2 c.c. 
of 40 units/c.c., Lilly Co.) combined with 
casein-hydrolysate (2 c.c. of 2 per cent. ‘Pro- 
niitrin’) and zinc chloride (0-7 mg.). The 
resulting solution was adjusted to pH 3-4, with 
decinormal HCl ; and it was found to be slight- 
ly opalescent. The proportion of zinc salt added 
has been kept more or less constant as in the 
two other Protein-Insulin preparations. Each 
of the preparations was tried on batches of 
25 rabbits with 1 unit per rabbit. 


Preparation 

injected 

Average Blood Sugar 
(Mgm. pei cent.) 

0 hrs. 

2 hrs. 

4 hrs. 

u hrs. 

24 hrs. 

Ordinary Insulin •• 

125.0 

67-0 

1 

98-0 

122-0 

1 

124-0 

Protamine-Zn- 

Insulin 

124-0 

90-0 

69-0 

61-0 

100*0 

Glol)in-Zn*Insulin 

124*0 

68-0 

72-0 

85-0 

107-0 

Casein- 1 lyclroly- 
sate-Zn-Insuli n 

122-0 

88-0 

72-0 

75-0 

105-0 


There appears to be a definite prolongation 
of the hypoglycsemic effect when Insulin is 
mixed with casein-hydrolysate. The intensity 
of the effect appears to be intermediate between 
those of Globin-Insulin and Protamine-Zn-Insu- 
lin. Further studies are in progress and the 
details will be published elsewhere. 

N. K. Iyengar. 

H. K. Biswas. 

B. Mukerji. 

Central Drugs Laboratory, 

Government of India, 

Calcutta, 

August 25, 1945. 
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INDIAN HENBANE 

Hyoscyamus niger or Henbane is a well-known 
medicinal plant which is extensiyely used for 
its sedative properties. In India the plant 
grows wild at an altitude of 5,000 to 9,000 ft. 
above sea-level in the temperate Hima- 
layas. It has also been cultivated as a winter 
crop in the plains in such places as Saharan- 
pur, Ly allpur, etc. In Kashmir the plant 
grows wild throughout the valley and on rub- 
bish heaps, dry drains and outskirts of vd- 

Although the supply of Hyoscyamus niger 
from Indian sources has been meeting to some 
extent the demand of the market t^^ ^ 
try, yet it has been reported that the 
xms leaves from various localiti^ l^o^dlrds 
of poor quality,^ much below B.P. standards. 


Chemical analysis- of samples of leaf ob- 
tained in Kashmir Valley and other parts of 
India from both wild and cultivated plants was 
carried out. The leaves \vere collected at the 
flowering stage of the plant, dried partly in 
sun and partly in shade before analysis. The 
results are tabulated below: — 


Locality 

Altitude j 
!ft.1 i 

i 

i 

i i 

Percentage 
of total 
j alkaloids 

Drang *] 

7.500 

t 

Wild 

0-076 

1 

.. , Kashmir 


Cultivated 

0-084 

Yarikah [ 

7,100 

Cultivated 

0-074 

Gulroarg j 

9,000 

Wild 

0-066 

N.-W.F.P. 

3.000 

Wild 

0-047 

N.-W.F.P. 

1,100 

Wild 

0-031 

Lyallpur 

800 

Cultivated 

0-025 

Saharan pur 


Cultivated 

0-035 


Commercial samples of Kashmir Grown 


Hyoscyamus (from Utilisation 


Division, Bara m alia) 


1945 crop 

0 • 058 

1946 crop 

0-062 

B.P. ]932 standard j 

0-05 

U.S.P. XII standard 

0-04 


The table shows that Hyoscyamus niger 
leaves growing wild or cultivated in Kashmir 
at altitudes of over 5,000 feet above sea-level 
give alkaloid contents well up to and even above 
B.P. and U.S.P. standards. 

The leaf grown at lower altitudes or in the 
plains has a lower content than the B.P. and 
U.S.P. standard. The Forest Department of 
Kashmir State is planning to extend the culti- 
vation of Hyoscyamus at suitable altitudes, and 
It is hoped that good quality leaves will be 
available to the medical profession on an 
extensive scale. So far the quantities of good 
leaf have been very limited. 

We are grateful to Col. Sir R. N. Chopra for 
valuable advice in the* course of investigation. 

K. L. Handa. 

Drug Research Laboratory, L. D. Kapoor. 

Jammu Tawi. I- C. Chopra. 

August 30, 1947. 


I, Chopra and Ghosh, Indian /. Med. Res,.^ 1923, 
13 , 533. 2. B. P. (1932) addendum (1936). 


VALUE OF [MJdFOR CAMPHOR-/3-SUL- 
PWONATE ION IN WATER 


Camphor- e-sulphonic acid is a strong acid 
and its salts easily ionise in water. For opti- 
cally active substances which ionise in water 
Hadrichi offered the suggestion that in dilute 
aqueous solution they might ionise as follows : 
R* COOM ^ (R* COO) + M+ 

B* HCl ^ (B* H)+ + Cl 


where R* and are optically active acid and 
base respectively and the rotations of such 
solutions are due wholly to the anion in the 
former case and kation in the latter. Prior to 
this explanation Landolt^ has shovm that 
molecular rotations of Li, Na, K and NH^ salts 
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1 Temp. 

Camphor-p-salpbonstes of : | o 

i C). 

1 

d-salt 

/-salt 

Cone. 
g.ydOO c.c. 

[M]o 

Cone. 
g./lOO c.c. 

[M]„ 

1 Air.moniura^ •• ^ 

2 .>Toluiier.e\ •« 

4 /-Toiuider.e^ ** 

5 t-'Chloranidne® •• 

6 ?7;-Chloraniiine^ •• 

7 /-Chlorani'ine^ •* 

8 |i-Napih\lamme^ ^ •• 

9 ar-retranydro-a-napfnylamine-^ .. 3o 

10 Ani'.ine^ _ ^ • 26 

11 /-aminobenzene-sulphonamide ‘ .. 6o 

1 *0000 
4-0032 

4-00 10 
4*0040 
1*0016 
1*0000 
1*0U08 
I-OOOO 
1-COOO 

4 ‘0056 

1 1*0016 

+ 51*05° 
50*86 
49*83 
52*88 
51*98 
55*72 
53*91 
54*96 
45*47 
52*38 

52* 46 

1*0016 

4*0048 

4*0060 

4*0032 

1*0000 

1*0008 

1-0000 

1*0008 

1*0016 

4*0044 

1*0008 

I 

-49. 7U • 
52.11 

51*19 

53*39 

52*13 

57*49 

53*93 

56*20 

47*r9 

51*36 

52-52 

M 

ean Value = 

+51*96 


-52*46 


01 a-ianaric acia appiuduncu tuc 
as the solutions were more and more dilutea. 
Oudemans’' had also obtained similar results 
with salts of quinine whth different acids. Sinu- 
lar studies were carried out on metallic salts 
of d -camphor- ^:-suiphonic acid^ by Thomas and 
Jones' and Graham.^' These authors arrived 
at the mean value of [M]d =52“ for the ci- 
pher- ^-sulphonate ion. The present author has 
examined a number of salts of d- and I-c_am- 
phor- 1 ? -sulphonic acid \vith primary ammes. 
The results are recorded in the table. 

The mean value of [MId for camphor- /T-sul- 
phonate ion, namely, [M]d = + 51*96“ for d- 
and [M]d = — 52*46® for l-isomer agrees well 
with the value obtained by Graham for d-cam- 
phor- /s-sulphonate ion. These results further 
indicate that primary amine salts of active 
camphor- ^-sul phonic acids are more or less 
fully ionised in 1-4 per cent, solution in water 
at 26-35“ C. 

Further w'ork on the degree of ionisation of 
salts of active camphor- iS-sulphonic acids is in 
progress. 

Department of Chemistry, 

Saugar University, O, N. Perti. 

August 25, 1947. 

1 , Hadrich, Z. Physihal. Chem , 1893 , 12 , 476 . 2 , 
Lando’t, B^r.^ 1873, 6, 1077. 3. Oademans, 
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8. Singh, B. K., Perti, O. N., and Singh, B. N., Froc. 
Lakcre Pkil. Soc., 1944, 6, 15. 9. — , Proc. Ind. Acad. 
Sci., (A), 1945, 22, 265. 


CHROMOSOMAL CHANGES AND 
NUTRITIONAL REQUIREMENTS OF 
YEASTS 

Cha^jges in the chromosomal constitution of 
organisms have been known to produce changes 
in morphological and physiological character- 
istics.^ Ever since the discovery of “bios” by 
Wildiers- a good deal of work has been done 
on the niitritional requirements of various 
strains of yeasts vrhich has led to the discovery 


of a number of members of tne ±5 -complex 
vitamins. On the basis of their response to 
B vitamins, a classification of yeasts has been 
suggested.3 But in yeasts, as in higher organ- 
isms, a rational approach to the problem of 
differences in biochemical characteristics should 
be based on chromosome and genetic constitu- 
tion of the various strains. In this laboratory 
a brewery strain BY 1 was shown** to have two 
chromosomes and by treating it with ace- 
naphthene, a tetraploid,'"’ BY 3, and a mutant 
having two unequal chromosomes, BY 2, have 
been isolated. The strains BY 1 and BY 3 are 
bottom yeasts while BY 2 is a top one. It was 
thought, therefore, that an elucidation of the 
changes, if any, in the vitamin requirements 
accompanying the changes in the chromosome 
constitution would be interesting. 

The basal medium contained glucose 20 gms., 
salts solution 125 ml., citric acid citrate buffer 
of pH 4*5 100 ml., ammonium sulphate 4-0 gms., 
asparagine 100 mgm., acid hydrolysed casein 
2-5 gms., tryptophane 50*0 mgm., cystine 
100*0 mgm., thiamin, riboflavin, pyridoxin, nico- 
tinic acid, p-aminobenzoic acid and calcium 
pantothenate 800 Ag. each, biotin and folic acid 
800 rrz^g. each, inositol 20 mg., and choline 
1-0 mg. in one litre. 5*0 ml. of this medium 
was added to each of the flasks and sterilized 
at 15 lbs. pressure for 15 minutes. The inocu- 
lum was made by suspending the growth from 
a 24-hour wort-agar slant in 0*89 per cent, 
saline to give a concentration of 1 mg. of moist 
yeast per ml. and 0*2 ml. of this suspension 
was inoculated into each flask. After incubat- 
ing the flasks at 28“ C. for 21 hours, the growth 
was measured with a Lumetron turbido meter. 

The observations indicate that for BY 1 and 
BY 3 inositol, thiamin, pantothenate and biotin 
are absolutely essential and that pj^-ridoxin is 
an accessory factor under the conditions em- 
ployed. Both these strains show no growth in 
the absence of all the vitamins. Riboflavin and 
choline have an inhibitory effect on all the three 
strains. The similarity of the response of the 
tetraploid, BY 3, to that of the control strain, 
BY 1, is not surprising since that is what 
should be expected if a mere duplication of 
the chromosomes is unaccompanied by any 
gene mutations. 
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Table I 

Growth expressed as percentage absorption after 21 hours 


Medium 

■ m — 

-Thiamin 

-Riboflavin 

-Pyridoxin 

-Nicotinic 

acid 

-Pantothenate 

‘o 

0 

c o 

‘c O 

S N 

cc c 
. o 

a,?q 

1 

o 

T 

o 

*71 

o 

T 

1 1 

! := ' 
i o 

1 S 

i 1 

1) 

6 

! 

All vitamins 

No vitamins 

By 1 Control .J 

4-0 

100 

38-5 

78-0 

2-5 

87*5 

17*5 

1*5 

86*0 

100 

1 

j 84-0 

0*5 

diploid, bottom yeast 

4-0 

100 

40-0 

75*5 

2-0 

83*0 ' 

19*0 

i 1*0 

87*5 

98 

j 80*5 

0*5 

By 2 mutant 

38-0 

100 

56-0 

60-0 

61-5 

61*0 

30-0 

67-0 

62*0 

100 

72*0 

26-0 

top yeast 

36-0 

99-5 

57-5 

58‘0 

58.5 

59*0 

27*0 

65-0 

64*5 

9‘6‘0 

o 

1 ob 

27*5 

By 3 tetraploid 

1-5 

99-5 

20*5 

89-0 
1 

2*5 

83-0 

9*5 

0*0 

89*0 

93 *51 

85*5 

0*0 

1)ottom yeast 

0-0 

100 

26-0 

91*0 

1*5 

82*5 

12-0 

0‘0 

83*0 

95*oj 

j 

85*0 1 

0-0 


The behaviour of the top yeast, BY 2, is 
highly interesting. The fact that on no vita- 
min medium the growth is about one-third of 
that in an all vitamin medium indicates that the 
mutation is a dominant one. From cytological 
investigations it was suggested by Subramaniam 
and Ranganathan<5 and Subramaniam,'^ that 
the change may be the result of the deletion of 
a bit of one of the chromosomes. The growth 
in the medium without biotin and witheut thi- 
amin is about the same as that in no vitamin 
medium. Quite unlike BY 1 and BY 3 this 
strain grows well on media lacking pantothe- 
nate or inositol, which means that on becoming 
a top yeast, it has either acquired the capacity 
to synthesize the above factors or that it may 
not require them for growth at all. . So, this 
relatively auto-trophic nature of the mutant 
indicates that it is not the case of a mere 
“pseudo dominance” of the remaining haploid 
set of genes in the normal chromosome. The 
work of Beadle^ and his collaborators indicates 
that a mutation of a given gene implicates a. 
particular enzyme. Judged on that basis, if the 
mutant top yeast is really the result of a chro- 
mosomal deficiency, it ought to have been ac- 
companied by a few gene mutations. From 
published literature on the effect of acenaph- 
thene On higher plants such a possibility ap- 
pears to be remote. The probability, however, ' 
is a duplication of some genes in one chromo- 
some accompanying the deficiency in the other. 
Winge and Laustsen^^ suggested that the differ- 
ence between bottom and top yeasts is a quan- 
titative and not a qualitative, one. If that is 
so, then, the remarkable behaviour of the 
mutant top yeast, BY 2, is likely to be the 
result of a “position effect” accompanying the 
duplication of some genes. Occurrence of 
“position effects” has been demonstrated not 
only in animals^^ but also in plants.io Hence 
the occurrence of a “position effect” in yeast 
in which the chromosomes show “somatic pair- 
ing” as in Diptera, is not very surprising. 

I am very grateful to Sir J . C. Ghosh, Kt., 
D.sc., and Dr. K. V. Giri for their active inter- 
est and encouragement and to Dr. M. K. Subra- 


maniam for the cultures as well as a discussion 
of the results. 

Fermentation Technology Section, 

Indian Institute of Science, 

Bangalore, (Miss) M. Prema 3ai. 

September 8, 1947. 
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ON THE PREPARATION OF PURE 
CULTURES OF VORTICELLA 

Two methods have been generally followed 
with regard to the cultivation of protozoa in a 
medium containing killed or living bacteria 
The older method^ consists in streaking agar 
plates radially or by central circular smear 
with the bacterial strain upon which the proto- 
zoa are to be nourished. The later method- 
consists in replacing the bacteria associated 
with the protozoan by a specific strain of bac- 
terium through change of the medium. 

For freeing the protozoa from the adliering 
bacteria five principal methods have been em- 
ployed : (a) desiccation of cysts, 3 (b) steril- 

isation of cysts employing chemicals-^’^ and 
heat,*^’"^ (c) washing the cells in sterilised 

water,® (d) negative geotaxis, ^ and (e) cata- 
phoresis.io 

The method adopted by us for the separation 
of Vorticella sp. from the contaminating bac- 
teria and the attempts made to culture the 
bacteria-free Vorticella in synthetic media are 
briefly described in this communication. The 
method!! is based on the fact that the proto- 
zoa exhibit a geotropic response by virtue of 
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which the protozoa swim away from the ad- 
hering bacteria when taken through colurms 
of sterile liquid in V-tubes or suitable pipettes. 

Heat-sterilised pipettes (16-18" long and 
bore) having a tapering point and rubber 
with cotton plug and pinch cock at the 
end were used for the present studies, ihe 
pipettes were filled with sterilised tap water to 
within 2" of the top by suction. About 2 c.c. 
of the cultoe of Vorticella sp. originally iso- 
lated from aerated sewage samples was c^re- 
fully sucked up into the pipette so as to form 
the layer beneath the sterile water. The tapei- 
ing end of the pipetts was then sealed by heat, 
taking care to prevent the formation of air 
bubbles. The rubber tube with cotton plug 
attached to the pipette was then removed asep- 
tically and some heat-sterilised yeast cells were 
carefully placed on the water layer nnd the 
rubber tube with the plug put back in its place. 
The pipette, sealed end down, was set upright 
in a test tube. Under these conditions even 
motile bacteria by their own efforts cannot 
reach the top in the given time. The Vorticella 
were found present at the top of the water 
column in about half an hour after allowing 
the pipettes to stand. The pipettes were left 
like this for 24 hours, thus giving a chance 
to the suface migrants to evacuate the remains 
of ingested microbes and to feed on the yeast 
material at the top of the water column. This 
procedure was repeated, sucking up each time 
beneath the fresh column of sterilised water in 
a fresh sterilised pipette, about 2" of fluid from 
the top of the previous pipette, until the top 
fluid containing the protozoa was free from 
bacteria as shown by negative results in broth 
cultures. This was usually accomplished after 
three washings. The addition of sterilised yeast 
cells to the top of the water column was found 
useful as it accelerated the migration of the 
protozoa. 

Having obtained bacteria-free cells of Vorti- 
cella, attempts were made to grow them, under 
aseptic conditions, in artificial media. A num- 
ber of media (such as the basic medium of 
Glaser and Coria^- containing hors s -serum and 
timothy hay extract, and the synthetic medium 
of Pringsheim^'^ containing small amounts of 
potassium phosphate, potassium chloride, potas- 
sium carbonate, sodium acetate, magnesium 
sulphate, peptone, gelatin and dextrose), suc- 
cessfully employed by other workers for the 
cultivation of other forms of protozoa (such as 
Trichoda pura, Chilomonas paramoacium, Poly- 
torria uvella, Euglenida and Phytomastigophora) 
were tried for the Vorticella sp., but the growth 
of this protozoan in these media was found 
very poor. Similar observations were made by 
Luck and Sheets^ in regard to Euplotes and by 
Glaser and Coria^^ in regard to Paramcecium 
caudatum and P. multimicronucleatum. 

Vorticella, like certain other forms of proto- 
zoa, apparently require special growth-promot- 
ing substances which are presumably available 
under natural conditions of their development. 
It is of interest in this connection to note that 
pantothenic acid has been found to stimulate 
the growth of Glaucoma pyriformis'^^; that 
certain of the plant hormones have a marked 
beneficial effect on the growth of Euglena grad- 
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list's that thiamin or pyrimidine ha.s l)C‘t*n found 
necessary for the growth of AcavtlianKVha cas- 
tellani^^*; and that ascorbic ac-ici a.s well as 
hsemetin and other yet iinidentilled fathers have 
been found to innuence the growth of Trypa- 
nosoma cruzV'^ In view of these observations, 
it would be of great interest to st luiy the* 
nutritional requirements of VovUvelUi arui tdher 
forms of protozoa which have a vital roU‘^ m 
sewage purification and allied protantses.^'^ha 
The authors thank Prof. V. Subrahmanyan 
for his keen interest in the work. 

T. K. WAnnwANl. 
S. C, Pn.LAi. 

Dept, of Biochemistry, 

Indian Institute of Scien(‘e, 

Bangalore, 

September 11, 1947. 
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NICKEL-THORIA KIESELGUHR 
CATALYST FOR THE FISCHER* 
TROPSCH REACTION 
PART I 

^In industrial practice in Germany, cobalt haa 
been rnostly used for Fischer-Tropsc}^ Synlht*- 
sis ; nickel has not found much use tiKHigh It 
is very much cheaper as it favcairs hinnatinn 
of methane and deteriorates rapidly. Chakra* 
vorty^ considers that such detorioratinn is fitie 
to the traces of alkali ion present in the sys- 
tem. This idea has been followed up, and a 
catalyst has been prepared by using anirnonium 
carbonate as the precipitant in presence of 
excess of carbon dioxide. 

Kieselguhr, purified with HNO-i, i.s added to 
requisite quantities of thorium nitr*ate solution 
and 20 per cent, excess of nickel nitrate solu- 
tion, and stirred vigorously. Carbon dioxide^ is 
passed into the_ solution and dilute ammonium 
carbonate solution added drop by drop witli 
stirring till a faint smell of ammonia is ob- 
tained. The precipitate is filtered immediately 
tlurough a Buchner funnel and washed witli 
distilled water, dried at 110® C, and broken into 
granules which pass through 8-mcsh but are 
retained by 12-mesh. The catalyst is then 
reduced at 500° C. for 6 hours in a current of 
hydrogen, prepared electrolytically. 
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t^al.'ilysj (r)-«r> r.c.) is then eiiartted into 
Hit* !‘v‘arti(»n el anibtn* and a.i^un rt'tluet'd In ivitu 
at ( . in a tairt'tait ol tl., for (> iiours, 

laid tlu* syntniyas |<as is passed through the 
catalyst. Htsiclitais art^ carried out at diiXcrent 
teini)eratu!*t*s and at dilTereni si^ace velot'itios. 

'riie prnducts of ri*at'tiou are passed through 
a glass cnndt*nst4\ cooled in ice where liquid 
hy<lrocarlHjns and waltn* are cou<k*nsed and then 
thiough four /;Ia.':s-stopp“red U-tul)es, (irst con- 
taining stuia linu' to al)s.orb CCX, and the rest 
containini* at'tivt* t*ai-hon ('ooU‘d in ice, for ab- 
sor{)ii)|', gaseous hydrot'arbons. ddie products 
of the cot>lt*d idass c«)ndt‘nst‘r art* analysed for 
watt'r l»y llu' nu*thod adoptt‘d by Smith and 
lU'yant/ 

It was ob::crvt‘d that tht* lu'st I'caction takes 
place at UXi c’. 'Fhe catalyst is remarkai)ly 
steady at that tt‘nipt‘raturt‘. 'I’he ivsults are 
i 1 lust rat i‘d in Kis*, 1. 



From flte graph it is obsv*rvt*d that tht‘ cata- 
lyst yield*; at atnurspheric pressure, 147T) gms. 
of hydrticarlH»ns, eKeluditii'; metliane per cubic 
metrt* of synthissis gas with a space vt‘l4)city of 
litres pt*r luair |)er gram t>l' nickel in the 
catalyst which i’ompares wc‘ll with tfiat usc'd in 
industrial priictict*. 

.1. C. CJnosn. 

N. (J. IUhak. 

(h N. flADAMI. 

St'ctlon of CJent*ral Clunnistry, 

Indian Institute of Science, 

Bangalore, 

Svptvmbvr 17, HM7. 


1. (^hakn-ivoriy, K. M., Stjt'th'i md ('nfonw 3, 
*ttO. 2, nua.dtl Mihoa Siiiith and H.yan', W. M. I). . 
/. Am, (%'m,SW,, I93r», S7, Hll. 


NOTE ON THE DETERIORATION IN 
GERMINATION-CAPACITY OP A PADDY 

STRAIN IN MALABAR AND SOUTH 
KANARA 

Some varieties of rice seeds like Garikesanna- 
of the Godavari delta and the Bovo rices 
ot Orissa, are found to lose viability if they 
receptacles which are not air- 
tight like loose gunnies, straw-twist bundles 
or cloth bags. 

More or less the same type of deterioration 
was ^ noticed a few years ago in the case of 
Co. a strain (Ckiimbatore Vellai samba) culti- 
vated in Malabar and South Kanara, where it 
IS sown ill August-September and harvested 
m December-January. Locally the harvested 
grains arc dried and stored in straw-twist bun- 
dle's or other non-air-tight receptacles till the 
tunc of next sowing in August-September. The 
seeds thus pass through the wet weather 
period of the south-west monsoon which usual- 
ly records about 60 to 80 inches of rain in the 
two montlis of June and July and deteriorate 
as indicated by low germinability unlike those 
preserved in metallic or air-tight receptacles. 

In the course of an investigation to find out 
a simple and effective method of overcoming 
this defect, it has been possible to establish a 
fairly c*lc>se correlation between the deteriora- 
tion in the germination and the capacity of the 
grains to germinate immediately after harvest, 
with a value for r = -f 0-7968. ^ 

The kernels of the deteriorating types have, 
besides, a flinty appearance ; they expand bet- 
Uu- on cooking immediately after harvest than 
nun-deteriorating types. In the dry state as 
seed, they show a marked capacity to absorb 
mure moisture. These facts would suggest that 
tlu'.y might have undergone a process of intense 
desiecation in the field during the maturing 
pi'a-es of the grain. 

It is common observation that in rice, the 
ripening of the grain and the ripening of the 
foliage do not always go together ; in some 
varietie.*; earheads ripen while the straw is still 
green, while in others the two processes syn- 
c-hronist‘ ; in .still others the straw ripens and 
lodges before the grains reach full maturity. 
Thus the ripening of the ear and the attendant 
transformations of the contents in the grain 
might bo independent features conditioned by 
almosjilieric humidity, intensity of sunlight, 
diminishing supply of water, etc. Continual 
ckcrc'use of the water content is a significant 
fc'aturc of this process of ripening ; even the 
important role of enzymes may be conditioned, 
above all, by the amount of moisture the grain 
holds at successive stages of dehydration which 
in turn might determine the nature and propor- 
tion of the different carbohydrates in the grain 
at the time of harvest. 

This line of thought suggested that if the 
proco.ss of hydration and dehydration taking 
place in the ripening grains on the plant, is 
followed on after the harvest of the grains also, 
gradual dehydration could be induced in con- 
trast to rapid desiccation and the defects of the 
seeds could be got over. 

From the results of a series of experiments 
QOnducted with different periods of soaking and 
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drying, it is seen that deterioration could be 
very successfully checked if the seeds are soak- 
ed in water for about 5 minutes and immedi- 
ately dried, taking care to see that they do not 
dry to excess. From 80 to 100 per cent, germi- 
nation was obtained this way while the control 
gave only 12 to 30 per cent. The treatment, as 
simple as it is effective, does not affect the yield, 
either of grain or straw, of the succeeding 
crop. 

Pan- has found that seeds soaked in a 2 per 
cent, solution of copper sulphate for a short 
time, dried and stored, kept their viability 
longer but the rate of germination was slow. 
On the basis of the above results it might be 
that it is the action of water that had induced 
longer viability in these experiments. 

The effect of water treatment may be purely 
a physical one — a mere ‘hardening’ process, or 
it may be the result of an increase in hygro- 
scopic moisture which is not lost on subsequent 
drying, in which case, the results so far obtained 
would indicate that seeds with minimum hygro- 
scopic moisture keep well in quite air-tight 
receptacles while in aerobic storages, more 
hygroscopic moisture is needed. Thus a cer- 
tain relationship would seem to exist between 
the moisture in the seed and the atmospheric 
humidity acting on it in storage. 

Saran^ working on the viability of paddy 
seeds has observed (1) that seeds which con- 
tained 10 to 12 per cent, moisture at the time 
of storage deteriorated even in air-tight recep- 
tacles, (2) that they remained viable in recep- 
tacles with desiccating agents and (3) that the 
same seeds kept up viability without desiccat- 
ing agent when the moisture was brought down, 
by drying, to 3*6 to 4*5 per cent. 

These observations lend support to the view 
that for successful storage, the seed and its 
environment have to be in a certain equilibrium 
as regards moisture content. Based on the 
ratio of the humidity of the surrounding atmo- 
sphere and the internal moisture content of the 
seed it may be possible by extensive and well- 
planned experiments to establish a general law 
governing its germination. 

Though it has been possible to solve the 
problem of deterioration by a simple treat- 
ment, the internal background, genetic and 
physiological, that might differentiate the dete- 
riorating and the non-deteriorating types, re- 
mains to be investigated. 

Sreenivasan^ has suggested that the activity 
of the a-amylase in rice grain has a close rela- 
tionship to the extent of swelling on cooking. 
This sweUing capacity would seem to be posi- 
tively correlated with the germinability of the 
seeds immediately after harvest, which in turn 
has a_ direct relationship to the .extent of dete- 
rioration in aerobic storage. It is quite prob- 
able that the expansion on cooking and imme- 
diate post-harvest germinability are determin- 
ed by the nature of the starch complex in the 
gram. A study, therefore, of the different 
carbohydrates and their proportions as also the 
enzymic activity in the maturing endosperm of 
the different varieties of rice might throw much 
light on this problem of deterioration. 

The lines of investigation indicated above are 


being pursued and a rull rt‘pnrt wit! In* pub- 
lished in due course. 

P. r. S/UIAI>FA'AN. 

M. n. P. Naha.si 

Agri. Research Station, 

Pattambij 
May 28, 1947. 


]. Raniieli, K,. “ Rirt* in M 'jij.p;. Hh,’?. t! h.ap 

C. li,, y. -'/wr.''. .SVv. .-/.'n-.-/.'.. 28, Jisa. a. S.a.sn, 

A. h., AVv'., IJMn, 30, 271 1. f t*( ju i .s.’ .tit , U, 

The Jinna7i Jour. A^rl. ilKJS, 9, rUN. 


SOME NEW HOSTS FOR STRIGA 
The members of tiu' gc^mi.s StrUja arc* para.sitic 
on many graminaci‘ous plants, .sonu‘ of which 
are important food crops. Of tlii'st*, Strhm 
densiflora and S. Juica have be<‘n k!i«nvn to 
attack sorghum (SoruJium vnlyanA in this 
province. In Bombay Ihawinct* tht‘y aia* i'e« 
ported to parasitise on erojjs of i’lv Italiaa 
millet (Setaria iUilicn) and iUijra (P»and.‘ay ion 
typhoideian) also.’ Sugarcant‘ is attaelv**cl by 
S. eiiphrasioides and S. dcnaljfora in tiuha" 
and S. hirsuta and S. parviflora in Mauriliu.s.** 
Besides sugarcane, S. cup}irasioidrs i.s found m\ 
rice also. 

No instance has so far been rei’)orU^d in 
Madras of the para.sitisrn of StrUja dtAisIflara 
on Italian millet. In January 1947. iho author 
came across a heavily infected croi.) of Rtdnria 



FIG. 1. ciensi//om ou hlen.ine 1 h 
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italica in a field of the Central Farm, Coimba- 
tore. The species of parasite, involved was 
almost exclusively Striga densiflora. An obser- 
vation made at this time was the attack of Striga 
densiflora on Ragi {Eleusine coracana). A few 
stray ragi plants were found in a field of Italian 
millet with Striga densiflora growing quite close 
to them. When these were dug up with the 
earth surrounding them and carefully washed, 
it was found that the Striga had well-formed 
connections with the ragi plants. One or two 
of the underground shoots of Striga were also 
found. Fig. 1 shows the aerial shoots of Striga 
densiflora and a small underground shoot 
among the roots of the ragi plants. 

The occurrence of Striga on ragi has been 
observed by Coleman^- in Mysore as early as 
1916, but the species of parasite involved has 
not been mentioned. However, in a recent ac- 
count of the diseases of ragi,, Venkatarayan<» has 
recorded Striga Intea as the parasite affecting 
this crop in Mysore. Another species of Eleu- 
sine, E. CEgyptiaca (Dactyloctenium cegyptiaca) 
was recorded as a host of Striga densifloraA 
But as this grass is no longer considered to be 
a member of the genus Eleusine, but is included 
under hactyloctenium, the present record ap- 
pears to be the first authentic case of the para- 
sitism of Striga densiflora in the genus Eleusine. 
Other Hosts : 

Striga densiflora was found parasitising the 
following grasses also, Brachiaria eruciformis 
Griseb. (Panicum isachne Roth.), Tragus race- 
mosus Scop., and Eragrostic Willdenoviana 
Nees. Of these, the specie of Eragro.stis has 


Fig. 2. 'i . (Lnsiflom on nrag-'-ostis utdenjvianL Neets* 

not been reported as a host of 5. densiflora. 
Though Van Burren'^ has recorded a specie of 
Eragrostis as a host of S. densiflora, he has not 
mentioned the exact specie. Fig. 2 shows the 
parasitic connections between Striga and Erag- 
rostis. 

^ new host for Striga lut^a was discovered 


among the fallow plots surrounding the Re- 
search Institute. This was a grass, Tragus 
racemosus Scop., which has so far been known 


Fig. 3. i^triga lutca on Tiogus racemosus bcop. 

to be the host of Striga densiflora only^ 
(Fig. 3). 

I.C.A.R. School in Mycology, 

Mycology Section, A. R. Srinivasan. 

Agri. College & Res. Institute, 

Lawley Road P.O., 

Coimbatore, 

July 20, 1947. 


1. Kiiin: r, L. S. S., and Solomon. S., /-Vvr. /wr/. ^rad. 
Sci., B, 1941, 13, 161. 2. Luihra, J, C.,Agr!. J. India, 
1921, 18, 619. 3. Bell, A. F., and Cottrell-Doimer, 

Queens. Agrl. 1931, 36, 463. 4. Coleman, L. C., 
Kept. Agr. Dept. Mysore. 1916-17, 1917. 6. Dept. Agr. 
Mysore State, Gen. Scr.Bull., 11, 1920. 6. Venkatarayan 
S. Mysore J . of Agri. 1946,24, 60. 7. Van Burren, 

H. L.j Poona Agrl. Coll. Mag., 1915. 5, Nos. 3 and 4. 


VIVIPARY IN PYRUS MALUS 
ViviPARY is a common phenomenon in the man- 
groves and jack fruit. It has also been reported 
to occur in mangoes and some grasses. 

An apple was purchased at Cuddapah, and 
the fruit looked quite healthy but not heavy. 
When the fruit was cut open the outer fleshy 
portion was found to be spongy. Inside there 
were 8 healthy seedlings and 2 seeds. The 
length of the seedlings was about one inch. 
The broken testa was in tact and all the 
seedlings were loosely attached to the central 
axis. The apple was not at all sweet as the 
seedlings h.ad evidently utilised much of the 
sugar for their germination and growth. 

Agri. -Met. Section, 

Meteorological Office, 

Poona, V, K. S, Mani, 

August 27, IHl, 
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Chemistry of Muscular Contraction. By A. 

Szent-Gyoryi. (Academic Press Inc., N.Y.), 

1947. Pp. 150. Price $ 4.50. 

Modern Physiology of Muscle may be said 
to have begun the classical experiments 
of Fletcher and Hopkins in 1907. But their 
theory that formation of lactic acid from 
glycogen was the initial event in the activity 
of muscle and that lactic acid, acting upon the 
contractile substance, was responsible for initiat- 
ing the contraction, could not be sustained in 
the light of subsequent discoveries, even thcugh 
the glycogen — ^lactic acid conversion has been 
confirmed and found to be the main energy- 
yielding mechanism, and further details regard- 
ing the enzymatic breakdown of glycogen have 
been established by the later brilliant work of 
Meyerhof, Embden, Warburg, Von Euler, 
Lundsgaard and others. With the discovery of 
phospho-creatine in muscle by the Eggletons 
and Fiske and Subba Row, in 1927 and of 
adenosine-triphosphate (ATP) by Lohmann 
in 1928, there was, in A. V. Hill’s words, 
“a revolution in muscle physiology”. The irn- 
portant role of these phosphorus compounds in 
the contractile process and in glycolysis and 
the part played by the carbohydrate cycle in 
the resynthesis of phosphorus compounds have 
since been demonstrated by Lundsgaard, Par- 
nass and others. The conception that energy 
associated with a chemical compound can be 
transferred without loss and utilised for work 
is a new one in modern physiology. 

Though we have at the present day detailed 
information regarding the chemical changes in 
muscle, the essential nature of the contractile 
mechanism is still a mystery. What is the 
nature of the contractile element ? How does 
tjie contractile element become active ? Is the 
energy of contraction derived from the chemi- 
cal stores or from the potential eriergy of the 
contractile element itself ? Is chemical energy 
drawn upon for relaxation also ? These are all 
questions that have to be answered to know 
exactly how a muscle works. 

Szent Gyorgyi, Bio-ch‘.emist, University of 
Budapest, has, in his recent excellent mono- 
graph on “Chemistry of Muscular Contraction” 
dealt with these problems in a very lucid man- 
ner referring to the recent advances and incor- 
porating the results of his own valuable re- 
search work on the subject. As an expert Bio- 
chemist, he has pulled the muscle fibre to 
pieces and has thrown much light on its exact 
composition and behaviour. He has attempted 
to link the chemical processes in muscle with 
the mechanical changes and has shown the inti- 
mate relationship between ATP and myosin, 
the chief protein in muscle. He describes that 
myosin itself, in combination with ‘actin’, a new 
protein discovered by F. B. Straub in 1942, 
shows enzypiatic properties and acts on the 
adsorbed ATP in a narrow range of KCl con- 
centration in the presence of Mg ions. The 
adsorption of ATP is dependent on K adsorp- 
tion which in its turn depends on the previous 
adsorption of bivalent ions. Buchthal and 
others discovered in 1944 that ATP applied to 


isolated muscle fibre produces twitches 
tetanus. It is considered tha~ under certai^n 
conditions the release of one single K ion ro-^y 
start the auto-catalytic release of the adsorbed. 
ATP which sets up further changes. Possibly 
the ATP released in one muscle micel starts 
process in its neighbour. According to Szent - 
Gyorgyi, the contracted state of ‘actomyosin’ is 
energy-poor and dehydrated, and in this state 
becomes enzymatically active, splits ATP and 
derives energy to go back to the energy-riclzi, 
hydrated, relaxed state. 

Based on the recent findings of Boros and 
others about photo-electric effects and phos- 
phorescence in a series of proteins caused by 
particular association of particles and establish— 
ment thereby of a common electronic band— 
structure stretching over the whole system., 
Szent-Gyorgyi puts forward a theory called 
‘the continuum theory’ which, he considers, 
explains how ‘actin’, ‘myosin’, and prosthetic 
iproteins, imited into a complex, develop entirely' 
new qualities of contractility or enzymatic acti- 
vity and also how by the electron transport 
system the ‘actomyosin’ is linked to the ‘oxi- 
dases’ and ‘dehydrogenases’ which play a very 
important part in the oxidative reactions iri 
muscle. He opines that ‘the continuum theoi’y’ 
may take us even one step further into myste- 
rious domains like that of origin of life. 

The author deserves great credit for eluci- 
dating the intricate problems of muscle physio- 
logy in the light of recent research work and 
for introducing fresh ideas which, it is hoped, 
will stimulate further work on the subject. Tbe 
monograph is a very valuable addition to tine; 
literature on muscle physiology. 

B. T. Krishnan. 

Muscular Contraction. Annals of the New YorZc 

Academy of Sciences, Vol. XLVIT, Art. S, 

pp. 665-930. 

This volume contains an interesting series o£ 
papers on the physiology of muscular contrac- 
tion. It is divided into four parts. Part I deals 
with the dynamics of muscular contraction . 
The study of single muscle fibres presents a. 
recent approach to the elucidation of the pro- 
perties of muscular contraction. The compari- 
son of rubber with muscle is interesting. A.!: 
present we are ignorant of the chain of events 
which connect tlie muscle membrane and the 
contractile elements ; the attempt, therefore, 
to point out at least one approach to this ques- 
tion, namely, the relationship between mem - 
brane changes and initiation and maintenance 
of contraction is interesting. 

Part II contains articles on the ultrastructure 
of muscle. Birefringence, electron microscope, 
and X-ray diffraction studies contained therein 
offer their independent approaches to a visual- 
isation of the ultrastructure of muscle, the 
structural basis of the muscle machine being 
of utmost importance for any theory of the 
contractile mechanism. 

Part III contains articles on the latest views 
regarding the chemistry of muscular contrac-n 
tiqn. 
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{’art IV' uitii tlu‘ prahkans at' iiu‘(‘hiuu>- 

(lianiira! ruuplin'p nri.'knat inii fi-ani the knciinK' 
ul' Miar ‘lhar(!! .aid Ljubiniova tliat niyo.siii is 
itri'lf a.ii aiirynu', and auulci na lan.'^'t'r ])e 
r( ;»ardr«i ;ir an inaii pndfdn sarvdn.u' nua’oly as 
lha ? ill! Idi!).?', Idtu'l.a; (jf iniistda (ii)ril, hut is, 
in all prahahilit V', a I’luudioiial basis hir the 
nniretilai' aeti\’ity, 

Mu'fular eontraetia!!, lin\vc‘V(M', still remains 

inysttM'inti.*:, 

INOKKJIT SliSKUn 

VeKetai)U‘ Growing. !'•> d. S. Slmeinaker. 
{Jtihn \Vih‘v ix Snns, Ine., N<*w York), 1047. 
P]). 400 pUir. \iuWk. Print* $4.50. 

Vt*!*t4a!dt‘ s'.rtjwitia. is tuie of the important 
divisions. t»f the* .seit'iiee td’ i lortieulture and is 
ntsw ft»nduntt,*d tui a wry laroe se.ale as a spe- 
vialis.vti typt* ol' rannim*. railier than as mere 
a,ardt‘niu]’. In alnuKst t'vmy country a j^reat 
iinptdus was. ipvt'n to thi* ciiltivaiiou of veu’cta- 
ldt*s partinularly preen vi'petahles wIkksc 
lusdth vahu‘ is ri‘eop,uist'tl duriup' the prolonp- 
t*d tantST.tnd eorulitions through whicdi the 
vv'htde worhi wtait {lirtiupli in rectml years. The 
publication ot tlu‘ btutk under rewiew is timely 
atifl vtsy hidpful as it pertinently ac(iuainis 
the V e.etabti' paunviM* the a{)i)Ueation of siadi 
rcientitU' prineiples and faets involvc<i in suc- 
cts.sfnl prtHhu’tiou and mairitenanee of vepeta- 
Ide crop::. Sinet* a r.ood vegetable cultivation 
])rimarily depetids on tlu‘ nature of the seed 
used, the author at the tiutsel has laid a special 
(*mplslsi^; (m setnl production practices so that 
iht*re will In* a better uuderstandinp of the 
fundamt*ntal factors involvi‘d in raising (piality 
seeds. In tin* siibsecpuad chapii'rs (2~14) we 
are luven a luciil and an (‘ininently practical 
aet'rmnt of tlie dilTenmt kinds of vegetables 
prtHiped as uiuhu* ; Pen'iiuial venetai)le 
C’oru crop.*:, Kotd crop;, PuLse, Bulb, halad, 
Grot*n and GoU* emps. Potat(», vSweet potato. 
S(4ariatH*i>us fruits an<l Vin<* erorns. An intor- 
e.stiur, iustorieal a(s-ouni of ino.st of the vegeta- 
bUs; IS luvein 'I‘!u* ebaracleristics of the plant, 
the mofi(* (d‘ planting, kind of soil, and the 
sitt* neet'ssary are de;;erilH‘d. Manures to ht‘ 
u.sed anal fren{Uoiu“y (tf irripatiou arc* indicated. 
Uncler eultivaii<iu and care*, the* pitfalls to be 
avoided and Iht* I'sscsitial cultural praetiees are 
i‘U‘aiiv rxplaiiHHi. 'Fhe proci‘ss ol harvenstmp, 
the preparation for inarkell!\it art* eniun 'rat.ee . 
'i’he eonunon dist^ases and pesl.s to whieb ejieij 
vep, talih* is pt’tJiic* .arc* nu'ntioned and rcntiedial 

mi‘a:‘Urt*.i .‘.unvested. > • r 

'fhe book is extre*mely well pot up and is o 
that hiph standard that om* has eonie to expect 
o! its j>ubUsiu‘rs. Cr(it'(U‘iiin{/ is pto-- 

fustdv niustraled, (’ontains a pood index and 
a niuuber of nd'esrenetaa Prof. Shocanaker has 
suc'ctHtied in makiup Vrcfctahlr (rTowiny both 
a seictuH* and an art. Tin* book should prove 
to be a welcotne conjpanion to vepetabie 
prowers and more* especially 
hcirticulturts 

The N.iture and Prevention o£ the C«rcal Rusts 
as Kxemplificd in the Leaf Rust of Wheat 
By t'licsU'i- K. Starr. (Waltham, Mass.. The 
Chronica Botanica Co. '• 

& Clo., Ltd.), 1!)47. I’!). XVI [ 270. Price 

'nils book came to our hands at a wtien 

the ru-sts liad taken a heavy toll on the Indian 


wheat crop. As the title indicates, the book is 
a nionopraph on Puccina triticina ; it is a wel- 
come addition to the literature on rusts. Those 
who liave not had an occasion to go through 
the Russian monograph by Naumov will find 
in Prof. Chester’s work all that one needs to 
know about the rust, including the more com- 
plicated aspects of rust control and breeding 
for rust resistance. The time was indeed ripe 
for such a monograph, not only on the brown 
rust but also on black and yellow. The author 
has admirably filled in the first gap and told 
a colierent story of the rust, many parts of 
which throw an illuminating light on the rust 
problem in general. 

The author approaches the rust problem 
from the standpoints of a botanist, plant patho- 
logist and plant breeder, with exceptional 
documentation on the leaf rust. The study 
b(*pins with a short description of the origin and 
history of the cereal rusts and surveys the eco- 
nomic importance of the leaf rust in more than 
foj'ty countries. It seems desirable that the 
paramount importance of this rust as concluded 
from Table T may be supported by similr tabu- 
lation of comparable data with regard to the 
yellow and, Cvspecially, the black rusts. Then 
follows a tnass of information on the outstand- 
ing developments in the various aspects of rusts 
and on our understanding of the etiology, symp- 
tomatology, physiological specialization, rust 
survival, and rust control by fungicides as well 
as by the development of inherent rust resist- 
ance. More than three decades ago, experi- 
mental pathologists established the fundamental 
lechriiqiic of the study of the physiological spe- 
cialization of rusts ; their work revealed the 
exustenco of physiologic races and opened the 
way for further advances by mycologists, gene- 
ticists and biochemists. In the two chapters 
on pliysiological specialization are discussed the 
concept of Geshele’s ‘Tsoreagent”, the meso- 
ihetic rciaction and refinements of the differen- 
tial host technique with regard to the various 
factors influencing the host and pathogen m the 
determination of biologic races. Among the 
main recommendations are the advisability oi 
adopting standard cultural conditions in rust 
analysis, maintaining an international collec- 
tion* of type cultures, and eliminating the three 
unstable 'of the eight differentials for brown rust 
analysis which would result in I'educing the 
mimber of races of this rust from 129 to 44. 
Blaut breeders will find of particular interest 
tlie ovidenee given in favour of the enwron- 
montally conditioned race {iroups. It is, how- 
ever rJeogiiisod that the Problem of breeding 
for rust resistance is complicated by the shift- 
ing nature of rust races and advent of new ones. 
Tlu' position will improve only when, as re- 
cently suggested by Stakman, . 
tlie sciontidc principles underlying the predic 
tioii of potential races. _ . 

The monograph on the whole is an authoiha- 
tive account of the rust problem as it stands 
to-day. The tables, the method of preseidmg 
tile data, the readability, and the unusually good 
indexes add to the quality of the 
It is comprehensive and has covered the im- 
portant work done in this country. 
came rust-minded a generation ago, thanks to 
the work initiated by Mehta ; w 

tivc breeding programme was started later by 
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Pal and Mehta. In the present state of our 
knowledge breeding for rust resistance and 
extending acreages under rust-resistant varieties 
seems to be the only suitable means of defence 
in most of the wheat belt. Prof. Chester has 
adduced evidence from India, Russia and other 
countries to show that rust uredospores can 
travel over great distances, sometimes over 1,000 
miles, and has rightly pointed out that this is 
an international problem which can only be 
solved by international co-operation. We are 
in an age when the value of team-work for 
solving urgent scientific problems is increasing- 
ly clear. It is to be hoped that an international 
organization, as for instance, the Food and Agri- 
culture Organization of the United Nations, 
which has kindled so many hopes in recent 
times, will take up this problem and bring a 
solution to it for the benefit of the world’s 
population. 

G. T, Kale. 

Report of the Scientific Advisory Board of 
the Indian Research Fund Association for 
the Year ending 31st December 1946. (The 
Secretary, Governing Body, Indian Research 
Fund Association Secretariat, New Delhi.) 
Price Re. 1. 

The Report is an interesting record of work 
on various subjects of medical and public 
health importance including nutrition. 

Notable contribution has been made to mala- 
ria problems by experimental transmission of 
Simian Malaria P. cynomolgi to Macaca muletta 
monkey at Kasauli Institute to a number of 
species of anopheline mosquitoes which were 
experimentally infected. 

On the therapeutical side paludrine has been 
found far superior to mepacrine, and in the case 
of malignant tertian malaria by suitable dosage 
the disease can be completely cured or effect- 
ively prevented. 

It has been exclusively shown that in neuro- 
leprosy nasal smears show M. leprce in much 
smaller proportion than skin smears, this is 
contrary to accepted notion. Promin and dia- 
sone, two sulpha drugs, have given encouraging 
results in the treatment of leprosy in the hands 
of Dharmendra. 

Casein hydrolysate vaccine for plague pro- 
phylaxis is found to have better keeping quali- 
ties than vaccine prepared by other methods 
and, therefore, it has longer expiry date. 
Among plague-prevention measures cynogas is 
more effective than D.D.T. to kill rats and fleas. 

Radhakrishna Rao has evidence to suggest 
the role of low protein diet combined with 
vitamin complex deficiency as causative fac- 
tor in infantile cirrhosis. 

Clinical studies of Kutumbaiah indicate that 
the disease is more prevalent among children 
of low income group without any distinction 
of community. Cow’s milk seems to play a 
part in the causation. 

Lowe’s finding of hypoproteinaemia in Kala 
azar is of diagnostic significance. Similar con- 
dition has also been noted in diseases of the 
liver and tropical Eosinophelia. It has been 
observed that the protective power conferred 
by vaccinia virus cultivated in egg membrane 
is of shorter duration than that conferred by 
ordinary caff lymph. But during the period 
of protection there was no incidence of small- 
pox in an epidemic of smallpox in a village 


I 
I 

W'here two (d’ children wn't'aiaftYf 

one grou}') with i-alf lyrupli anci flu* «a!ifr 

membraiu^ lymph. 

Pyrithi’in eontont of pyrithriuii y.t'own 

in different loeahfier. of Ka;:!usi 2 r aail Uy 

different methud.’-: ha:; Ikm'h with valu- 
able findings !)y (’hopra. TIu* .aillu.i* 

made important olKau-valitm nn tin* tU t rionV- 
tion of tincture ({iiu'talo;.; and ptjwdrr-**! 
tales I(‘avt‘s. 

On the side of mdrition ut* unri; 

been done. Gliosh in Galcutfa “ lafi-:; Ilia! vita- 
mill C .synthesis by rat will drp.uHl mu tfn* 
availability of tlnainin and nItMilaviii m ||ju 
.system. Vitamin B coinpUy: deiiriom-y ks .Naicl 
to be the commonest form (»r inalnufrdiuu till- 
.served among patients in Madras Hit* 

clinical manihsstatiun.s of which arc various, 
Rapid improvenuuit ha.s been obscrvctl m rases 
of anamiia, ci'diuna anti eirrhoMs nf hvcr when 
treated with high prtitiun tiitd. iMuscIc protein 
lu'is been found to raist* haunoidoinn and U.Ji.C. 
level higher tlian liy Iivt*r protein. Briiperly 
prepared soya milk fortifusi with calcium and 
yeast has been crt*diti*d Uv aupcrmr to row’s 
milk a.s a suijplenuuit to ynnw ricc diet. The 
vitamin content of purt^-bred cereal', has f>cen 
shovyn to be greater, 'rhis thninir. emphasises 
the influeriet^ of gemdit* factor over the environ- 
rncmtal factor in tlu‘ dtderminat ion <d oualnv 
of cereals. K V. M,' 

Journal of Indian Medicine ( tjum tci Iv Jtau nal) 
Nandakutti Bldgs., Ihsa ant Avtmuc, \r|yar. 
Madras— 20). x\nnual Sulrunaptma If', M, 

The first iiunalnu* t)f this Journah |mbh:.lu‘d 
from Madras, i.s eonnnended to tboM* df (lie 
medical profession inlertsded in anmen! mctii- 
Journal heidm; with a lic.rripbve 
dcdiuition of Ayurvisla. ’riici’c* are mha'cstine 
articles on anhunia aruf feviu’s, ’rherc is a' 
treatise on the treatment cd' snakc.bitr besides 
a tew cimicad notes by prmditioncrs. H js hoped 
lh«u. the Journal will prova* to l,»r ;ot useful 
eontiibution to the advaneeimmt of flu* iiidi- 
^cmoLis mediedne' vvhieh is now betug revived, 

!i. B. M. 

Heredity. An InltTiiational fhairnal «d Gera*- 
tics. (Oliver iSc Boyd iJtli. UMV. Annual 
Subscription 40 s/n 


th(‘ advances m Gemdicss durmi: recrni vears 
iiave betm phenomenal, ’riu:: is oof uipnsiiu: 
sinev Genetics to-day faseinatiss not onlv die 
biolotp.st and the stalirtieian !>m al.o tlie 
clupist, tin; bacteriologist and tPo phv {in.;! as 
well. Originating as a braiu-h laolo|iv, it 
nas bee()me a Hvnnwv in ihadf. In fact , peVial- 
ixation in certain dirtsdions in ihr; ijcM has 
^one so far that workers in eiher onmrhes 
may find it diiliciult to bdimv mul apjtreciafe 
the recent advances. 

But the increased inten^st in Cdeiiei ir;., luf; not 

Journals spcHMall, tlovc.li ii r,.i ci.nlriini- 

I'l.'.i sure. 

urn the iii-st nujiii.er of 
Heredha/, published Ihriee a year, . dil.-d by 
,, , ■ and I’roi', h>, ,\ f.'j in 

If oonlnbuliotis exp eted lu ap- 

tion ^ issues an' .my iiidiea- 

tion, the Journal ha.s a pnimi.sitK. ruturi'. 

M. K. StmiiAiv!A?-nA!vi. 
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SCIENCE NOTES AND NEWS 


Jubilee o£ the Electron 

The Indian branch of the Institute of Physics 
(London) and of the Electrical Engineering 
Society, Bangalore, celebrated the Jubilee of 
the discovery of the electron at the Indian In- 
stitute of Science, Bangalore, on the 25th and 
26th September. The celebrations were organ- 
ised by the President, Sir C. V. Raman. On the 
25th evening addresses were delivered by 
Sir C. V. Raman on the “Discovery of the Elec- 
tron” and by Prof. R. G. Harris on “Remines- 
cences of Sir J. J. Thompson” under the presi- 
dentship of Sir J. C. Ghosh. On the second 
day Sir C. V. Raman spoke in detail about the 
recent developments in the application of elec- 
tron with reference to Radar, Electron Micro- 
scopy and Television, and Prof. R. G. Harris 
presided. 

Indian Archives 

The National Archieves of India (Imperial 
Record Department) has taken up the publica- 
tion of an illustrated quarterly journal entitled 
the Indian Archives for the dissemination of 
information on archival and library matters. 

The object of the journal is to pool up the 
knowledge on the use and preservation of 
historical material and render it accessible to 
a wider circle of readers who may find it 
useful. The quarterly will, on the one hand, 
serve as an organ for the furtherance of im- 
provements in the field of archives-keeping by 
publishing the results of research by specialists 
in the subject and on the other help to keep 
all those interested in the science informed of 
the latest contributions made to it in the pro- 
gressive countries outside India. One entire 
section of the journal 'will be devoted to pub- 
lishing extracts or translations of significant 
articles on the subject in foreign languages not 
easily accessible to Indian readers. 

Tin and Its Uses 

The use of an extremely thin coating of tin 
(0*00005" thick) on mild steel before painting 
is found to provide an exceptionally good rust- 
resisting combination. An even more import- 
ant finding is that the pre-tinned specimens 
have retained a clean tinned surface which is 
free from rust and can be re-painted without 
preliminary scraping and cleaning operations 
whereas the surfaces of the untinned steels rust 
underneath the paint. The use of pre-tinned 
steel would do much, to improve the appearance 
and prolong the life of motor car body-work 
and other painted steel products. The costs 
involved in applying an undercoating of tin, 
of the recommended thickness (0-00003- 
0-00005 inch), to both surfaces of a sheet of 
steel are estimated at less than a quarter of 
the charges for labour and materials required 
to apply a single coat of paint to only one 
side of the sheet. 

Tin and Its Uses, No. 18, may be obtained 
free of charge on application to the Tin Re- 
search Institute, Fraser Road, Greenford, 
Middlesex, and in the United States from the. 
Battelle Memorial Institute, 505, King Avenue, 
Columbus, Ohio. 


Exhibition o£ Deep Pictures 

A very interesting exhibition of three- 
dimensional photography was held at the 
London Exhibition Centre recently. On view 
were a number of flat photographs which give 
to the spectator a very effective three-dimen- 
sional impression of various subjects without 
the use of any of the apparatus used with ordi- 
nary stereoscopic photography. So effective is 
the illusion of depth, that one has the impres- 
sion of looking at a sculptured model ; one can 
even appear to put one’s finger behind an ap- 
parently protruding part of a picture. 

The process operates with the help of ordi- 
nary photographic materials, with the addition 
of a grid comprising a special lenticular optical 
system, and the prints are apparently only 
slightly more expensive than orthodox first- 
class studio pictures. The photographs on view 
illustrated a variety of subjects ranging from 
studio-portraits to microphotographs of insects 
and wrist-watch movements. The applications 
of this new invention may be wide. 

Portable Hydrogen Generator 

A portable apparatus for generating hydrogen 
has been designed by the Meteorological De- 
partment of India. This generator makes 
hydrogen available at mobile observatory sta- 
tions for pilot-balloon observations. 

This generator uses the silicol-soda process 
for production of hydrogen. Charges of Ferro- 
silicon corresponding to the quantity of Soda 
are dropped at intervals of 4 to 5 minutes 
through a special receptacle on the top of the 
generator. Leakage is avoided by the use of 
suitable gaskets and glands, and the gas is 
washed in a scrubber to which the balloon to 
be filled is attached. This is a portable appa- 
ratus that lends itself, unlike hydrogen cylin- 
ders, to easy transport to outlying and moun- 
tainous stations. 

Pilotless Flying 

The United States Air Force announced that 
a four-engined C-54 Skymaster has completed 
the first trans- Atlantic flight in history without 
a pilot at the controls. 

The transport plane took off from Stephens- 
ville, Newfoundland, at 11 p.m. (B.S.T.) on 
Sunday and landed at Mrisenorton, England, a 
distance of about 2,400 miles, ten hours fifteen 
minutes later. 

The Skymaster was guided by a “mechanical 
brain”, known to be the only one in existence. 
The mechanism involves time sequences and a 
radio beam. 

The Skymaster was commanded by Colonel 
Gillin-Sill. The plane picked up a local fre- 
quency at Brisenorton, Oxfordshire, England, 
after which it set down its landing gear auto- 
m.atically and made an automatic landing. The 
“Pilotless” flight of the Skymaster is said to be 
an important step towards “push-button” war- 
fare. 

Digest o£ Articles on Diamonds 

The Industrial Diamond Information Bureau, 
Industrial Distributors (1946) Ltd., St. Andrew’s 
House, 32-34, Holbotn Viaduct, London, E.C. 1, 
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publishes monthly a bulletin containing 
stracts of articles dealing with properties ‘^ici 
industrial applications of diamond : tog'etner 
with notices of patents and patent applications 
in many States. A copy of this bulletin may 
be obtained, free of charge, on application to 
the above address. 

Gammexane for Termites 

Mr. Gulvadi reports in the hidian Forester 
his trials on the successful eradication .of white- 
ant infestations in buildings and colonies in 
mounds with Gammexane D 025 (powder) and 
LG 140 (liquid). A single application of the 
compound is said to be permanently effective 
against the insect pest. 

UBESCO 

In his convocation address to the Calcutta 
University, Sir J. C. Ghosh proposed the estab- 
lishment of a United Bengal Educational, Scien- 
tific and Cultural Organisation, charged with 
the responsibility of maintaining the cultural 
unity of a divided Bengal. He felt confident 
that as our people began to enjoy freedom for 
some time, they will, no doubt, themselves pro- 
claim that the interdependence of the various 
parts of India is essential for the rational solu- 
tion of many problems that face the country. 

New Paint Needs No Linseed Oil 

A new, high-grade paint that contains no 
linseed oil has been developed by an E.riglish 
firm. 

Apart from its not depending on the oil — 
the shortage of which has severely hampered 
British paint output since the end of the war — 
this water paint, which is called Artoplast, has 
several noteworthy features. 

In the first place, it is extremely economical 
in use, having exceptional coverage powers. 

For example, an old, black wall-board can be 
covered with two coats of Artoplast with excel- 
lent results. Again, a ton of the paint covers 
half as much space again as one ton of dis- 
temper. 

Artoplast is also washable, easy of applica- 
tion and possesses great flexibility. Exhaustive 
tests on canvas have shown that it neither 
cracks nor flakes. 

The new paint is manufactured in twenty 
fast colours, but the manufacturers are also 
able to supply it in any desired shade for 
orders of over half-a-ton. 

Andhra University 

The M.Sc. degree of the Andhra UnivcM\sity 
h^ been awarded to the following rescarcii 
scholars : — ^V. Ramakrishnamurti, T S G 
Khishnamurti, R. V. G. Sundara Rao, P. v‘ 

Somayaji^u, Bh. Krishnamurti, V. Venkates- 

K Sastri, Ch. Narasimha Rao, 

N. Gopalakrishnamurti, N. Venkatappayya 
E. Venkayya and G. Venkateswara Rao 
Congress on Large Dams 
The Dominion of India will be one of the 

participating hi 

me Third International Congress on Large 
DaiM which will begin on June 10, 1943 
Stockholm The Central Board of Irrigatiot 

Si^a IS the National Committee of tKo,i- 

plications. ^ eliminary ap- of the Coir Industry. 

session of the Congress in Stockholm t retirement, Dr. arai Mvh. Mnrsden 

the National Committee will submit 40^ happily at BudlciKli Sultorlun, N. Devon, 

on the main questions included in thp house which was uarruHl ‘ilebbal’* 

in the m memory of the old life at nangaU.ro. 


Agt'iida of tfie C’tjniu'e-'':. It e* ill r-uhiiut alsu 

other eoinniunica! iotiM. \vhn*li oia,\' ho of 

'Ve.st to tile nuanlior.s of {ho . liioiahi nut 

•for ilK* pUrpo.Nt' of til.ooU; .* ioO. 

.» It i.s also uiulorsttniil thal Iho I nlonialion.-fi 
A.ssociation for Myciraulie Slimiuio. 
will liold its nicHdine, in Hiitthiholiti from .Inne 
7 to 1), I‘)4H. .-‘VihI tho toi luiiia! a m of tlie 

session of tin* 'riiird fiitoi'iiat soiuil Coiio,rr,.,> uu 
]iarg(‘ Dain.s, tin* nn'oiuni o| iho lulor!i;ii juijjji 
ConhMHnu’c' on Soil !\!ooh,.n}or ootf I‘*«»undalum 
MngiiK‘(M'ing will taio* plai'o Tri will ho 1 h*Ic( 
at Rottordain from Jiinr :’l {«» Jiu. fsi-ln. 

Nobel Prize for Medicine 
Dr. Carl I^’. Coi'i and Mr ., t ‘of ] h.i\*u fi un 
jointly awardtnl halt nt' tho Xohrl fuj* 

Mcdieiiu'. Dr. Cori ir; hri>l«*.*-or »il Pharmacy 
and Bio-Cdumiis! ry m Waohincjort thiivt*r.sity 
and Ins wile is an As:a»ci;df‘ ihofo -tir. 

Coi'is hav(' (lotu‘ work in ro- anii on carhfo 
hydrati' nudaholisni and tin* onryiuo: nt ani- 
mal tj.s.siu's. Tiny \vm*o ndvr-t'd of *,ho award 
by eabli' troin Stockholm holorn dm aimouncc 
menl was actually madr ni Stoiidsolm, Inil tht* 
(ad)l(‘ did not say winch of thou discf»vcries 
was tiu* basis of th • awarth 
Dr. Hmaiardo A. Hoiir;.-;ay, phwaidocj::t uf 
Buenos Aires, has In (*m auardod flm nlhoc half 
ot the Bri/,(*. Ifi* has worked on mfernal ;ec»‘c» 
tions, ineludiim tin* thyroid iilamh, as well as 
on diabtdtss. 

Indian Economic Conference 
The foriheoming sen;d< n oi tlio ludi.m Kei»nf^- 
mic ConfereiU'e in (kdeufta on Derrii!lii*i' :!*,!, :kl 
and 24 will b(' iimup.urated ov ;he chivaanor 
of West Itengai, Mr. Bajmhipalaelmn. 

This will bt‘ on the mornnm, ei l!u‘ 22nd. It 
will he lollowed hy an addre.:; of Widtamu* by 
Mr. B. N. UancTjeta Vhee-Chaijeo|k,r of the 
Calcutta llniveoe.Hity, and the Ihe’-ulephal Ad- 
dress t)y Dr. B, S. I,okanath;m 
The afternoon .sessitm will diwotnl to a 
discussion (m ehiap) money pohey. < in the itmd 
two days. thert‘ wall In* ‘di.seu saom; on “C'om. 
mereial Boliey for lmha“ and “Brohlems of 
Agrieulfut'al Bahour”. A svmpo auin r. iHang 
oiganis(*d hy the Htu’eidion UoimmUee on State 
and .Nationalisation. ov<m* whieh klr. N. Ik, Sar» 
kar will pnsside. 

Dr. Fred Maisdea. M.Sc., IhnD. 

News has just hern retaneed of the pasMiid 
of Dr. Krtsl IVlarsdiMi, at one limr Dve and 
(kilour Bxiierl (o the (h»vm'nment of kiadraa. 

Dr. Marstkm was a native of Manelteder 
(England) and studied ehtnnndiy at Dvvtms 
College in tlu* days of Sir Henry Bu.mhhs He 
giaduated M.Se. and luti*r { lllliiM became a 
stiidcmt in Utddtdberg, Genuanv, under Victor 
Meyer ami thm-e atlaiiusi Im; Ihi.D, 
l.^atm* hi' acepured extemfsl e\pentmc‘e m the 
technology of the colour mdu hy, .iiid durmg 
World War I was appointed lAe and Colour 
Expert to tlu' Ciovmamumt of Matirar , During 
that time his head<|uarter.s wer«‘ Iran: lerred to 
the .Deparlmeni of Hioeliernistry at the Indian 
Institute oi Seimiee, B»ani*ali>re. There in* 
render(‘d valuable help in the eondtiil of llie 
Department and took part in mhih' irnpoilant 
researches notably on Bn* bioehenneal prcihlems 


M, A. Oovinda M‘.A^"ph.T SPinyaga Rao, Sup«r.inUcdnH Rrvl Cuhlmlml 
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LANGUAGE MEDIUM FOR SCIENTIFIC EDUCATION 

IN INDIA 


PROGRESSIVES in India have long been 
^ cogitating over the language medium 
of Education in this country. It is generally 
admitted on all sides that primary and popu- 
lar education is most effectively and rapidly 
spread through one’s mother-tongue, and it 
is a welcome sign that the provincial and 
State governments have commenced to 
implement this sound policy. As a con- 
sequence we can confidently expect the 
literacy and cultural level to rise with the 
utmost speed. 

Some sentimental patriots, however, have 
raised a loud cry that education, both ele- 
mentary and higher, must be conducted only 
in the provincial language. A few of the 
universities have, in what seems to us an 
undue hurry, already launched schemes of 
“provincialising” all branches of education. 
To extend this atavistic policy to all levels 
and all subjects of education would, we 
strongly feel, be extending it too far, and 
the move is fraught with the grave danger 
of putting backward the clock of Indian 
Science by a few generations. We have tried 


here to draw the attention of our scientists 
and statesmen to the moi'e salient and im- 
portant reasons for the indefensibility of 
adopting the provincial language for advan- 
ced education in science, research and allied 
subjects. 

The linguistic survey of India enumerates 
179 languages of which there are 15 major 
literary languages. All these have had a 
long history and an ancient origin. But it 
must be recognised that modern science has 
far outgrown the limited knowledge and 
variety of phraseology of our ancient 
language. In specialised branches of ever- 
growing scientific knowledge it would be 
almost impossible to find in Indian languages 
the right words for explaining natural phe- 
nomena. And even if we did coin them, the 
new terminology would be no less foreign 
than those to which we are now accustomed 
in English. 

It is frequently argued that the inherent 
disadvantage of studying science in the ver- 
nacular could be overcome by translating 
the scientific books and papers. The expe- 
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rience of those who have tried it has shown 
that it is far from easy and practicable. We 
Cite from a recent communication to the 
press on the subject by Sir Hath Sin^’h Goui\ 
Vice-Chancellor of the Saugor University. 

“Thirty years ago, in 1918, the Nizam’s Gov- 
ernment established the Osmania University 
making Urdu the medium of instruction. 
When the University was started, they had 
no books in Urdu to help the University anci, 
therefore, they appointed a Translation Com- 
mittee which, after thirty years, has bec*n 
able to translate into Urdu about 400 books 
through which education is imparted in the 
University. These books, according to this 
official report, contain 64,000 new words coin- 
ed for the purpose ; the result being that tiu‘ 
language they have created in the natne of 
Urdu is a different language consisting of 
coined words, which have to be studied in the 
class-rooms and which are as unintelligible to 
the public, as is, say, Chinese. The .studciits 
who read in that University have to memorise 
these words for passing their examinations, but 
as these w^ords are not in popular use, they 
have become a new language to be studied for 
examination purposes.” 

We might add that the Osmania Univer- 
sity has succeeded in translating into ‘Urdu’ 
hardly 400 books in a period during whi(?h 
more than 40,000 volumes and counthvss 
number of papers have been published on 
advances in scientific subjects. Further, if 
every province had a different languages 
medium in the field of higher sciontilic edu- 
cation and research, it would be clearly 
impossible to keep track of current activity 
in India and abroad, to exchange notos 
with workers in the field, to avoid duplica- 
tion or to improve upon the work of othei’S. 

The Reference Committee on Scientific 
Terminology, appointed by the Goveiaimeni 
of India, seem to feel that a compromise is 
possible. The Committee has recommended 
that “well-known scientific terms already in 
use in the Indian languages with specific 
and unambiguous meanings and forming an 
integral part of the language should con- 
tinue to be used, whereas for other scienti- 
fic words, the international terminology 
should be incorporated. Such scientific ter- 
minology should deal not only with the 
names of objects met with in the field of 
science, but should ^also cover scientific pro- 
cesses. This will simplify the problem for 
the future when new scientific words are 
bound to be coined in the different parts of 
the world, including India”. “This”, the Com- 
mittee feels, “does not place our students 
and scientists at a greater disadvantage than 
those in other countries in the matter of 
making world scientific literature easily 
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availahl(‘ to them ant! also in making the 
work of tin* Indian acientiala available to 

.sritaiii.st.s ahi’oad.” 

In their rc'Conuuencialiuiia the Hefcrence 
C!(>intnittt‘e havt\ no d«ndil„ eliinmated the 
uniUHa .ssary ta.sk of tamuni! new seientilic 
tman.s in tin* provineial laiiiniane.s ; hut other 
disadvantaga's |)er.*a.s(. A i!i adiiate td nn<‘ pro- 
vmet* eannot ifa to anotlu*r Intiian Uaivt^raity 
for higher studie.s nnloas he nia:;lt*rs tlic km- 
guagt‘ of .sci(‘net‘ of tin* mnv University. The 
ditlieuliy tioes not t*nd inn*e. A graduate of 
oru' provinet‘ (*annot hopi‘ ta pet employment 
in anotluM' provinec‘ or Staff* meredy on 
aeeount of thi* lani'tmia* dillieulty. Ihc 
fori'going r(*a.son.s amply prtna* that it will be 
a I’clro/irade poliey to ndrotlnee tiu* medium 
of provineial lanp,ua/je in tmirhmi* higher 
classics in scienmn 

Tlu* introdiietion of Hindi as tht* medium 
of inslruetion in all Ihi* Itulum Univermties 
would he a rimunly for many of tlu* evils 
point(nl aliove. lint it la not th«‘ ideal. For, 
a .student of tin* H.Sr*. t%v H Sc\ (Hons.) will 
l)c‘ (‘xp(‘et(*d to .s[n*cdali:a* m a large* number 
of advanetsi twivniitlc anhjeci:* for which he 
has to consult a itood num!H*r of up-to-date 
seimititic hooks and journal.*'. As pointed 
out alrisidy it would Im an impossihli* tank 
and an utter wastt* of intellectual labour to 
try to translate* t‘vt*ry hook or journal of 
seieniifie interest. It wdl Im* needle.s.s to 
emphasise* that one wonhl he m the dark 

it om* has to depf*ntl upon translations into 
Hindi for onc*\s rest‘ar(*li work. 

I’lu* study of tin* advnaneed scientific sub- 
j(*cls in (lit int<*riud ional languaitc would he 
the id(*al, and Knglish is such a language 

to-day. It is tin* most wntii*!y spoki»n single 
language in th(* world. It has all the ad- 
vu!\tag<*s nt*ct‘ssary for an intcrnatkmal 

language which the advocate:; of Hindi or 
Hindustani cannot di*ny. And in a world 
that is fast growing smaller the need for 
the International Langnage in India is at 
least as imperative ns for a National 

language. 

It is often pointed out liy the advocates 
of vernac'ularisaiion llmt most of the ad- 
vanced countries wlier<* Engjish Is not 
the spoken language art.* hiiving tiieir 
mother-tongue for tlm rntHliurn of instruction 
m advanced scientific sintlies. and that India 
could follow their example. Htit these enthu- 
siasts forget the important fact that English 
has already becomt* the lingua franca of the 
educated classes in Tndlig nnd it is less 
troublesome to continue with English as 
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the rueciiiun of instruetiuu for hi|«her sthenli- 
fic slufih'.s than to introciiUH' Hindi whieii is 
equally forcunn to a la riU‘ Si'etion of tlie 
Indian population. Why should tiu' inielli- 
gemtsia of tlu‘ eountry waste* tludr preeious 
time* in iinpiaiving a languaiU‘ wluai tiu‘y are 
alrcsidy in poss(\ssion t>f lia* bt‘st inlor- 
naiional laneatagt* ? It is hij'Ji iinu* that we 
got ovc‘r irrational eatiotieuis and had a more* 
raliojud and seit‘utih(‘ outlook on ih(' lan- 
guage pi'obUan, 

Tlu* advantagt‘s of tcsieiniig si‘k*ntilie sub- 
jects in English in inuvt'rsitit's are far loo 
many to In* nuuUioiUHl h(‘re. Sutlieo it to 
say that it sa vt*s the hotlu*r of ti'anslati ug 
every ho()k of sedemtitu* inU‘r<*st; th<‘ scientist 
can l)e up-to-date* iti his knovvleslge since 
every use^ful seieidific hook or article of the 
world is invariably translalesl into English 
by hunelrt'ds of weadd- famous book compa- 
nies, and a large* pe*rce‘ntage of vSciemtilic 
journals are* |>ublisht'd in Englisli for the* 
ready refeuauict* of the* English-knowing 
scic‘ntist. Ht‘si<les. typing: and prit\ting has 
alr<*ady b<‘(‘n starulardisesl almost to perfex:- 
tion in the English language*. No one (‘an deny 
that Japati was as e*nthusiasii(‘ about her 
language* -as any edlmr nation in the world, 
yet she |)ul>lishc*d a large* mimh(*r of her 
scientifie cemtriVmtions in KtutUi^h and othe*r 
European lung.uages ! Langaiage* is only a 


tool in the hands of man, and no one need 
be* unneex'ssarily sentimental about it. Let 
us, thei*efore, adopt the most common lan- 
guage available for promoting the cause of 
seiemec in India. 

Coming to concrete proposals we urge that 
sei(‘nee bo taught, up to the S.S.L.C. stand- 
ard, in the provincial language with inter- 
national nomenclature for scientific terms as 
proposed by the Committee of Scientific 
Termitiology. During this period English 
could be taught (as Maulana Azad/ the 
Minister for Education, has rightly directed) 
as a second language. After this preliminary 
training it is an easy step for the student to 
take up th(‘ study of science in the univer- 
sity entirely in English. This procedure, we 
an* confident, obviates the dimculties that 
face* the* student who goes through his edu- 
cation (‘ither all in English or all in the 
vernacular. At this crucial moment in the 
history of our land we call upon all science 
institutions, conferences, congresses and 
academies to give serious thought to this 
all-important question and place their con- 
sidered opinion before the universities 
and governments for implementation. We 
earnestly hope that India will not introduce 
in a hurry reforms for which she will have 
to rei)ent at leisure. 
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QIR E. JOHN HIJHSEI.L, fniairman. Executive 
Committee, Kmpire Journal of 
al Agricultun*, Ckunpheld Wood, Woodstoek, 
Oxfordsliin*, IJ.K., hn.s ad<irt*SHed a letter 10 
Dr, J. N. Mukherjee, Director, Indiati Agricul- 
tural Research Institute, New Delhi, as fol- 
lows: 

‘T am writing to ask if you would be willing 
to approach agricultural research work(*rs and 
officers conct*rned with devt'lopments to submit 
papers dealing with their work for publication 
in our Journal. We do not, of course, wish to 
encroach upon the publications issued by Re- 
search Stations and Dc*partment.s' of Agriculture. 
But the Empirv Journal does provide a parti- 
cularly suitable medium for publishing the 
results of agricultural research and develop- 


m(‘ni.s throughout the Empire, and reaches an 
audience to whici\ some of the overseas jour- 
nals are not always readily accessible. 

“We would welcome not only papers on speci- 
Ile subjects or Individual i>icces of research, but 
also summaries of results, final or in some 
cases interim, of long-U*rm investigations. Al- 
though we particularly desire papers of Empire 
interest dealing with experiments in the field, 
we by no means exclude papers on other topics, 
such as soil problems (including soil conserva- 
Imn) and irrigation ; meteorology, economics 
and education, as related to agriculture ; dis- 
eases and pests of plants and animals ; crop 
production and agricultural botany ; as well as 
general articles on agricultural conditions and 
developments in particular areas.” 
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Sir f nav ChiOidra (ikos/i 
SIR JNAN CHANDRA GHOSH, Kt., D.Sc.. F.NJ. 


Current 

Science 


W E are glad to announce to our readers that 
Sir J. C. Ghosh, President of the Cur- 
rent Science Association, and Director ol 
the Indian Institute of Science, Bangalore, 
has been appointed as Director-General of In- 
dustries and Supply to the Government ol 
India. He took charge of his new oHice on iho 
17th of this month. 

The choice of Sir J. C. Ghosh, one of tlie 
foremost men of science in this country, to this 
responsible position will be received with much 
enthusiasm and approbation throughout Imlia. 
The eminence of Sir J. C. 

Ghosh as a leader of 
scientific thought and re- 
search, and his gifts at 
once rich and varied, 
were recognised both by 
the Governments of the 
country and the general 
public, because of his 
active co-operation with 
them in high responsible 
capacities too numerous 
to enumerate. His ap- 
pointment in August 1939, 
as the Director of the 
Indian Institute of Sci- 
ence, Bangalore, marked 
the beginning of an era 
of rising prosperity and 
prestige for the Institu- 
tion and also of providing 
an opportunity to him 
for developing his rich 
endowments for research 
and industrial planning. 

Industrial research 
schemes of immense im- 
portance to the develop- 
ment of the resources of 
the country and funda- 
mental researches of high 
standard were initiated 
by him, and the income 
of the Institute rose steadily from about 5 lakhs 
of rupees in 1940 to about 18 lakhs in 194(5, a.s 
a result of his prestige and influence. In recog- 
nition of his high attainments, he was Knight(‘d 
in 1943 and twice invited by Hi.s Majcj.sly’s 
Government in England, once as a member ‘of 
the Scientific Delegation to visit the U.K. and 
U.S.A., and second time as a representative of 
the Government of India to attend the Empire^ 
Scientific Conference in London. 

His untiring labours and remarkable fore- 
sight were responsible in securing for the 
Institute, funds over a crore of rupees for 
opening up new departments such as Aero- 
nautical Engineering, Chemical Engineering, 
Metallurgy, Internal Combustion Engineer- 
ing and Power Engineering, which are 
the very foundations for any major industrial 
development of the country. The call of the 
nation has removed him from the Institute just 
at a time when his cherished dreams of scienti- 
fic expansion are taking shape. His genial and 
unassuming temperament, his grace, nobility 
and charm have won for him the affection and 
esteem of one and all in the Institute. His 
ready access to students, colleagues and the 


puhlif (a rart* qiialily iii liighly 

od!), hi.^> inmcvolt'Kit !«* all tliat went 

to liiin lur ludp and iputlaft*-** wdl In* missed by 
all that kiu*\v him. lUif all qualL 

tit'.s in adilitnm tt'» his \vsd«* i.iitgr of arientitic 
and tec*imn!<»/P<’ul kfnnvlecl|.:i* aiic| admin- 

istrativi* e.'wtH'rimun*. am iir*f*d«*d iiy Ha* enmntry 
at thi.s rrdtnal jmu'tiun id lit*i lii;4nr.v. 
oih'r him mir br:;t uirdn*'* r«tn%pa*ut>us suc- 
(’('ss in hi.s (‘ndfavnur tn r«*ivn iIh* rnuntry. 

Tlu* appointnu*nt of Sir .1 C* (Jhtrdi hy 
National (hivernniont is nf inoii* than nrtiinm*y 
MHiu I a*ani*i* H i*, a happy 
Mi'ji of iln* resurgenee of 
a nou- India hrinl with 
thr oarHi*-d ambition of 
attanung groat object- 
ive*-,. *rho I mil* was when 
tin* (hvihan was the alb 
pnr|-»r.o . planner, 

orgaMiMf*r^ and ailminiM- 
f rat or of all projects. 
Hilt tnuor-i ar«* changing, 
and *.o art* die dreum- 
slancv^ It IS forlmuite 
lor Imiia that our KtateS" 
mvii Imvo roeognised that 
an alb-out idfort at rapid 
unlustruih/ation of the 
laml rf‘c purrs sm’dalists 
who havr an intimate 
knowlrdg** of the nub- 
jrrt radier lhan the 
non-o.pf*riaii*4 polliidaoH, 
ho\vrvt*r rnnnent, Given 
Ihr ?4 i»pr and freedom of 
art ion, the ?4neiiti«t and 
tin* teriiipral expert can, 
unUlvt* the nom- specialist 
who lias to struggle 
ihrough endless triiiln and 
errors, flehvt*r the goods 
in the shnilesl {Mi.H^ible 
tHO'iod. We should thert- 
... like to litdieve that 

tlu.s appouitnu‘nt marks tin* begiiintng of a eOiiH- 
einus poliry of euliatUig the at'liVt* ro»operation 
o( (‘xpmd.s in the Jbdd. We f.houhl, how*wer» not 
rest eonttmi until mintsterial re.s|.MinMibility in 

(amlral and !h‘ovineial (Uivernnienls is directly 
entruNU‘d to llnun in the tlorniiin of indiwtrial, 

agrteullural, iumlth and siUeiitille ilevelopments* 

even a.s law and order i.s entrusti*d to the 
hxfiert and diplonmUe reliilitimi to llu* Political 
Expert. It would indetsi hv the Indter fulfib 
^1‘^*** deruoeratii’ spirit, a.s eminent con- 
.stitutionali.st.s have pouitt-Hl out, to otler the 
(dtH’torate a choice from u panel of t|uallfttd 
expco'tH m caeh liraneh rif ndmiiilsiriitioii rather 
than call in the |K.ditician to serve in every 
jicna. Such i-iroctHlure would wive some of 
the bt'st brains in llie eounli-y from taking to 

non-saentiHc professions owing to luck of scope 
for material advancerneiit in ti'chiiical and 
smentiflc profe.HKions. We have every hopo that 
the seiwices of a stientist, of the calibre of 
will convince the Government 
ana the public of the soundneHs of the policy 
of entrusting the planning and execution of 
programmes of national development to quali^ 
fled experts in the respective fields* 
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TREND OF ZOOLOGICAL RESEARCH IN THE U. K. AND THE U.S.A. 

K. N. BAHL 

(The University, Lucknow) 


TOURING the last twenty-five to thirty years 
^ there has been a complete transfer of in- 
terest in Biology, both in the U.K. and in the 
U.S.A., from the earlier predominantly morpho- 
logical standpoints to the more analytical ex- 
perimental methods. During the last century 
when the faima of most countries was not ade- 
quately surveyed, taxonomy and comparative 
anatomy attracted a large number of workers 
but now-a-days taxonomic work is confined 
only to workers in museums, and the discovery 
of a new species or a genus is considered a very 
minor event in Biology. Till the earlier years 
of this century comparative anatomy, embryo- 
graphy and phytogeny occupied the stage, so 
to speak, and the triumph of. the doctrine of 
Evolution has owed much to the study of the 
structure and development of animals. Sub- 
jects like metamerism, segmentation of the 
vertebrate head, the morphological interpreta- 
tion of the cranial nerves, Limulus and the an- 
cestry of the vertebrates, origin of land verte- 
brates, adaptive radiation in the Reptiles, cell- 
lineage and the determinative type of cleavage 
were some of the hghlights of morphological 
research. In spite of these notable advances 
Zoology remained almost wholly a descriptive 
science little concerned with the active pro- 
cesses of life. Although zoologists still have a 
high regard for the basic discipline of compa- 
rative anatomy, they have now realized that 
the method of comparative anatomy must in- 
creasingly embrace considerations of function : 
it is not enough to examine diverse animal 
forms, the significance of their diversity must 
also be properly appraised. In rnodern biologi- 
cal research, therefore, there is a growing 
reliance on the more exact techniques of phy- 
sics, chemistry and even mathematics, so that 
experimental biology in its various aspects has 
now developed into many newer disciplines like 
general physiology, biochemistry, biophysics, 
genetics, experimental embryology and ecology. 
The purely vitalistic conceptions of earlier days 
as working hypotheses have largely given place 
to mechanistic conceptions of the processes of 
life — in fact for the proper understanding of 
the working of the animal machine, the work- 
ing hypothesis of a modern biological research 
worker can only be the mechanistic view of 
life, however inadequate it may be in the pre- 
sent state of our knowledge. 

This change of interest from morphology to 
physiology began on the European continent, 
and thence spread both to the U.S.A. and the 
U.K. In the U.S.A. the Woods Hole Marine 
Biological Laboratory has developed into a fine 
and important institution : it is not only a meet” 
ing and working place in summer for biologists 
from all over the country but serves as an 
important clearing house both of biological re- 
search and biologists — it combines the advanta- 
ges of a large scientific society in residence and 
a truly democratic social club. There are about 
400 workers and their families in residence m 
SWamcr taking advantage of the excellently 


equipped laboratory and a very well stocked 
scientific library. Here, as early as 1891, Whit- 
man advocated the development of ‘‘biological 
physiology” as distinguished from mammalian 
physiology of the medical schools. He empha- 
sised that “the association of morphological and 
physiological research enlarges the field of 
vision on both sides — converts half-views into 
whole views.” Whitman’s own work was large- 
ly morphological — his classical monograph on 
the “metamerism of Clepsme” is still a master- 
piece — but he invited Jacques Loeb to lead the 
Department of General Physiology both for in- 
struction and research. This laboratory conti- 
nues to offer a very efficiently run course in 
general physiology — probably the best in the 
world. Jacques Loeb and his co-workers made 
Woods Hole the centre of general physiology 
and its influence spread throughout the coun- 
try. Embryology has always been a favourite 
subject at Woods Hole, as in summer it is a 
veritable paradise for students of development 
because of the wealth of material available for 
study. Jacques Loeb and his collaborators made 
full use of these opportunities and gave an 
experimental turn to embryology as well. 
Loeb’s experiments on the production of multi- 
ple embryos and his famous discovery of arti- 
ficial parthenogenesis, Wilson’s experimental 
analysis of cell-lineage in the eggs of Denta- 
liurn and Patella, Conklin’s work on the as- 
cidian egg and the “organ-forming substances”, 
Lyon’s suggestion of the use of centrifuge in 
experimental embryology, and Morgan and 
Lillie’s demonstration of polarity and bilate- 
rality of the egg are some of the well-known 
results of experimental embryology of the 
earlier days at Woods Hole. Jacques Loeb also 
gave an impetus to the study of regeneration 
and regulation and wrote a book Regeneration 
from a Physico-Chemical View-point, just be- 
fore his death. T. H. Morghan of Drosophila 
fame worked for several years on the experi- 
mental analysis of regeneration, and C. M. 
Child furnished the ideas of axial gradients* and 
physiological isolation. The mystery of fertil- 
ization was explained by the analytical and 
experimental work of Wilson, Mathews, Conk- 
lin and Lillie. Mead and Morgan carried the 
analysis a stage further till Loeb put the cop- 
ing stone, so to speak, by his work on artificial 
parthenogenesis. In cytological studies the work 
of Wilson, Montgomery, Morgan and Muller is 
too well known to be repeated here. Wilson 
was the first to present the theory of sex- 
chromosomes : Morgan by his epoch-making 
work on Drosophila established a clear relation 
between cytology and genetics, while Muller of 
Indiana used X-rays on the genes to produce 
mutations. 

During recent years Parker’s work on the 
elementary nervous system, the micro-dissec- 
tion apparatus of Robert Chambers and its use 
in the study of cellular physiology, Paul Weiss’s 
work in experimental embryology and his 
demopstration of the distinction between autq^ 
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noinous versus refl^xogenons activity of the 
central nervous system, Heilbrunn s work on 
the colloid chemistry of protoplasm, Harvey s 
work on animal light, Brooks’s work on tht 
permeability of the cell-membranc, Wil-iei s 
work on transplantation in chick embi^os, ana 
Uachmansohn, Welsh, Prosser and Bullocks 
work on the physiology of the nervous system 
are worth mentioning, . 

In U.K. this change of interest is markedly 
reflected in the universities and other research 
institutes. At Cambridge almost all the /.oo~ 
legists are experimental zoologists, and the 
older people with a morphological bias corn- 
plain that there is no morphologist lei t, al- 
though morphology is the bed-rock ot zoology. 
Even at other British universities the bulk ol 
zoological work carried on now is experimental. 
The Society for Experimental Biology, founded 
in the early twenties is a very active body ; it 
holds conferences three times a year and_ pub- 
lishes the Journal of Experimental Biology 
every quarter. The famous Oxford mor’pho- 
logical journal, the Quarterly Journal of Micro- 
scopical Science, edited by Lankester and Good- 
rich, both leading morphologists of their time.s, 
for over 75 years, has recently changed its 
original morphological character and is now 
publishing memoirs on Functional Morphology, 
Cellular Biology and Histo-Chemistry. On 
looking through the pages of Proceedmgs of 
the Royal Society (B), one cannot fail to dis- 
cern that most biologists in U.K. arc now 
physiologically minded. How much of import- 
ance is given to experimental zoology will be 
gauged from the fact that recently John Z. 
Young of Oxford, whose brilliant work on 
nerves is well known, has been appointed Pro- 
fessor of Anatomy at the University College 
London, even though he has had no formal 
medical education and had possibly never dis- 
sected the human body. It has been realized 
that classical anatomy has long since exhausted 
itself, and we need a new generation of anato- 
mists like Young in whose hands morphology 
correlated with parallel biochemical and bio- 
physical analyses with considerations of func- 
tion will result in profitable advances in ana- 
tomy. 

Great advances have been made in several 
directions during the last quarter of a century, 
and it is difficult even to catalogue them ; but 
perhaps the best example of recent experimen- 
tal trend in Zoology in U.K. and U.S.A. is the 
important advance in our knowledge and under- 
standing of the nature of the nerve-substance 
and its conduction activities. Not many years 
ago (1934) John Z. Young discovered giant 
nerve-fibres, about 1 mm. in diameter, in the 
squid Loligo : these giant nerve-fibres have 
proved excellent material for a study of the 
structure and conduction activities of the nerve- 
fibres, about which we now have perhaps more 
information than about any other bodily func- 
tion. They have not only allowed direct con- 
firmation of previous deductions but have also 
made possible the investigation of many new 
aspects of the process. These nerve fibres have 
been studied with the help of various optical 
and other physical and chemical techniques as 
well as by histochemical methods and by the 
use of the Electron microscope. 


It ha.s Innr. bt‘vii !vih‘\vii that ulin} a nerve- 
nu'.ssaiu* a!‘»ftr, a Uf i v=.' Hjp active 

rt‘giaii I K*<‘< itut <•!«•«• Ir u’allv ii'i* !<» a|| 

neigliixmrinr. In cuiidilmn 

Ihcrt* is a pHlaufial tiflh i **iit'«* Ha* rc'itjmu 
{>olt‘ntial t*ji thr m ab* .tiiH .tiit'.idr uf the 

m‘rvt'-lU>rt‘ : it has nn\v hiaai 
sium is prt*s<*nt in uiurli piraha- 
119 iiisiih* than nulMtlt", w lull* -acluiin 

arc i)r<‘,sciit m Miiallcr aMi»*tnif;, within 
fihrtss than arcund tfa-iH niinui* |Ja» 
sag<' nf nu‘ iu*rvt‘« tiupulNc, (hr ftnvi* uirmbranci 
hccajiiK's frc‘t*Iy pe*rmrahh* all ami 

rlrrtrir wave (ht* artam riuirul lluw:. iirfween 
(hr active* and n(‘i|(hlH)ur}nH rciHnir.. and during 
tliis {n*o<*t‘Ms, potasMUUi Irala; ail i|n» ticrve- 
iihres. 'Flu* is «*rjii|»arsni !♦> Ifial of U 

mennhnuu* with selective permealehty sepanit- 
ing two el(‘etrol,vt<*.s. chd“'*d in igaliuirH tif 
th(* uervt*"hl»n* in oi'ilinary .md |>nlan,M*d light 
hav(* .shown tin* fireNenre of lt»ni!itudinal urgau** 
izalion in the moleeuh'.s eMinp<*Mni( fltt» nerves 
tllirc. 

'Flu* <‘ondiu‘lion vi*hH‘itv th«» uervt*- 

impulse i.s increasetl hy { I i mcrea any Ha* Hi«i« 
nu‘ter of the ni*rvc* dd>fer; and tine reiiuciag 
int(*rnal re.siNtanee and ilU by ehaniung the 
characit‘ri.st ics of the meinbrani' ‘Fhe stTond 
itielhod has bt*en adopted in (be vertehniteK 
wlu*re t‘ach nerve fibre has a 'dm elm sheath’*, 
whiU* the .sipiid has atlopted the nrsl method 
of ineri'a.sinp the diameter t»f H'. nerve fihrc*s, 
The eonduction rate m the lain** fit ires of the 
squid Ls about 2h ini‘tre.s per ^rcond ttie same 
is tiu* ratt* in flu* i(iant tjbres m! the eai'lhwonini 
which hav(‘ a fatty sheath arnimd them. In 
birds and mammals with a constaiil tugh tern*- 
IK*ratur<* tlu* speed may viniu* to mere duiu U)0 
metres (ler sec’oiul. In mammal** each nerve 
contains a speelnim of filner* of ilim*reiii dia« 
meters (in ratfint they vary frotn I dl to Hie) 
and eonduction vi\\vv : the fastest fibres with 
a dianu'ter of Ui/i (ineludmn a sheath of Sm) 
are tho.st* that no to muachss, the ines, sagtss eoh- 
ei'rned with touch are lairried at Fh metres |h.t 
second, while* fihrt**; con<’e*r*anl with pam t*on- 
du(‘t only at I metre* per ransuul 

It has ftHuui that when a iu‘rve ii 

sever(‘d, tlu* nerve* fihrt*M of the ptn'iphidiil part 
disappear leaving only the framework ut the 
nerve composed of eoimiH'liv** anti olhtr 

('lemi'iits, whih* tlu* nt*rve llhrts*, of flu* central 
.stump r<»main in tat't and put nut new growths. 
Since each largt* nt*rve eotdams fhouHands of 
nerve fibri's with ditTt*rent diaineferr. as well as 
eonduction ratt*s and functional tnuineicions, it 
is necisssary for proper rt*Keneratioii timt ap* 
propriaU* eonru'xions must lake place lielwetm 
tlio central and pt‘t'iplu*ral .stumps. Motor nervfc^ 
libres must join iqi wdth muscles and lud with 
skin and so^on. It has lit*en hnmd* luiwcver, 
that (‘oniu’xiorus are unfortunately iiiiidc at 
random. Many wrtmg and sonu*' rinht con- 
nexions are made, and it is not surprising, 
therefore, that aftc‘r .several ict* of a nerve, the 
return of function in never completely satis- 
factory. There is |KH>r co-ordination of mus- 
cle-movements and lliere an* abnormal pains 
and unpleasant Hensations. It is possible that 
there is some mechanism by whicdi the* incor- 
rectly connected flbre.s are later removed, but 
this mechanism has not yet been demonstrated^ 
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Tlu‘ probhnn of i\w ronduc'tion tif nerve im- 
pulses lias Ihh'ii altaekinl frian tlu* cheinieal side 
as vvt‘ll. ant! this work I'arned out tlurini^ llu' 
last ytsiir. ft>rnir: a nH»si faseinatinji story. 

In liktl Otto L«H*wi provtHl by a siinpU* tsKpeii- 
rnent that the uervoir. unpulst* in the vanus 
nerve of a froj' lioi’s u<»t. inthienee tlu‘ heari- 
museli‘ chreetly. hut tbiaaiiUi a elienueal suh- 
sianve hb. rated frtau it:, nerve t‘ndiap,s. howl 
ealU'd this ebemiisd transnuttia* tlu* ratjuimtoff, 
whic'h war. later identihed as avrtijlrliolhu^ by 
Dale and Dudley ui tlu.s sui*stantH‘ pro- 

due(*s deeiasiM* of Indh frequeiiey autl anipli- 
tude of hear!- beat. Autdher sufistanee adre- 
halier i.s rehseed !»y the eaiaiio-aeetderalor 
lus'Ve.s, aiul this. bnni‘,r. about an iuv’rease butli 
(sf frtapieney and amplitude t>f the heart-beat. 
In all east's stutlitHl. it liar bet'u proved that 
tiu' inotit' of traiisiuissit>n of impulstss from the 
|H>st|.tanidit»ni(* autonomit* iu*rve.s to tluar rt's- 
peetivt' elfeetor ori'au.s (letairs throui'h tiie re- 
leasi' t>f a eluanieal Irunsmiiter. We have 
already staai that tluaa' is a shifting of ion.s, 
speeiaily td potassium, durinit tht‘ propagalitm 
of an iiupuba' in tin' lu'rvt' ; it lias now bt'en 
dianonstraitsl that it is (Ih* liberation of potas- 
sium that is responsil>U‘ fur the libi'ratiun of 
the ehemieal transnulttn’ aetdylehoiine. After 
the impulse has paissed, tlu* ndisist'd aei'tyl- 
choline is split up ami remlert'd iiu'tVtHdive by 
a liytlruly/.mg tm/.yme, D/iohmsstertuie ; atul it is 
thus that in many mstant'es the elh'ct starts 
and .stofis almost simullamsmsly with, the sti- 
mulatiom Naehmansohn has demonstrated that 
acetylcholine can In* synthi'sised in tiu‘ nervous 
tissue through another eir/.ynu' ealled cholin- 
(weiifUm*. The neuro-chemical mechanism of 
tlK‘ transmisraon of nervous impul.’ies i.s now 
belie via i to apply to all the synapses of the 
autonomic systi*m and to tlu‘ spinal nerves. 
With tlu‘ discovt'ry of the giant-tlbres, it ha.s 
been possilih* not only to make analyses of 
potassium, but also of nervt'-proieins iu tlm 
axoplasm. The onlv gap in our knowledge is 
the dtginiie proof that the chinnieal transmis- 
sion from one neurtm to tlu* next holds true 
also in tlu^ (kN.S, (eentral nervous system). 
It is known that at-etyleholine In able to aug- 


ment^ or to inhibit activities going on in the 
CMNT.S. and to initiate activities there exactly 
as it does in the peripheral elements. This 
taken together with the distribution of the 
eholiiu'stc'rase and acetylcholine makes it pos- 
sible to say that the latter acts as a transmitter 
in tlK‘ C.N.S,, just as it docs in the peripheral 
nervous system. But the question whether or 
U()t acetylcholine is the synaptic transmitter 
within the C.N.S. as in the peripheral nerves 
has not yet been definitely solved. 

'Phis knowledge of the nervous system has 
b(Hni gradually built up by a host of workers 
by using various kinds of techniques. In mod- 
('rn Biology more than half the battle is the 
perfection of techniques of various kinds. For 
('K ample, locomotion in animals has been stu- 
(lit'd wdth tlie help of cinematographic photo- 
graphs; bat “radar”, by the use of microphones; 
nerve-conduction with the cathode-ray oscillo- 
graphs; osmotic regulation and water-balances 
by measuring o.smotic pressures and vapour 
pressures, cliemical estimations of various ions 
and so on, while the animal form and the pro- 
cesses of growth have been studied mathe- 
matically. 

In India physiology is unfortunately still link- 
ed with im'dical ischools — it has not developed 
into general, cellular and comparative physio- 
logy, biochemistry and biophysics in the modern 
sc'nse. Our teaching still deals only with the 
di'scriptive aspects, and the experimental dis- 
ciplino.s are very inadequately reflected in our 
zoological teaching and research. The British 
Delegation to the 34th Indian Science Congress 
(1947) particularly noted this fact, and their 
k'adcr, Sir Charles Darwin {Nature, March, 13, 
1947) ha.s rightly remarked that *‘in the bio- 
logical sciences the emphasis has been more on 
the systematic and taxonomic side than on 
the physiological”. It is time we in India took 
to th(‘ newer disciplines in Zoology so that our 
teaching and research are modernised and are 
bt'yoncl reproach. With the advent of political 
independence we must improve our teaching 
and research equipment and reach the highest 
standards possible so as to keep abreast of 
research activities in the West. 


AN APPEAL 


'"pilE; Department of Industrial Chemistry start- 
ed working in July 1921 cm a modest scale. 
Of all the Indian Univer.sitie.s, the Benares 
Hindu University was the first to start a spe- 
cialised c'oursc in Industrial Chemistry at the 
post-Intcr-Kcacnci' stage. During these twenty- 
five years, spccialisi'd courses iri Ikittery and 
Porcelain, Glass, Mtda! Knamelling and Phar- 
macy have iH'cn starit'd, and .since December 
1939 a full-fledgcti Ckdlcge of Tt'chnology has 
been functioning* these twenty-five years, 
nearly a thousand ;md five hundred students 
have passed tlirougfi the porluLs of this College, 
On this auspicious oecasitai of the Jubilee Cele- 
bration of this Institution, Dr. N. N. GodboK 
Principal of the College, has rightly conceived 
the idea of e.stablmhing a “first class Techno- 


logical Libi'ary” worth a few lakhs of rupees 
which will undoubtedly form a very valuable 
asset to tlie successful working of the College 
of Technology. We endorse warmly the appeal 
issued by Dr. Godbole, and we are hopeful that 
the Princes and the public, specially the Indus- 
trial Mai^atcs of India who have contributed 
to the building up of the University, will also 
help in establishing a first-class Library for the 
College of Technology of the Benares Hindu 
University. 

M. M. Malaviya. 

S, Radhakrishnan. 

[We are confident that the readers of Current 
Science will respond generously to this appeal. 
— Ed.J 
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THE nucleus and NUClEIC ACIDS* 


the nucleic acids are said to function as the 
^ “molecular midwife of all reproductive 
particles”. In his paper on the “Nucleic Acid 
and Chromosomes” Dr. Darlington proceeds on 
the assumption that while nucleic acids play a 
major role in the formation of the chromosomes, 
the chromosomes in turn are responsible for 
the production of nucleic acids. The question 
naturally arises whether nucleic acids enter 
into the composition of the chromosomes. 
Stedman and Stedman, in a contribution en- 
titled, “The Function of Desoxyribose-Nucleic 
Acid in the Cell Nucleus” dispute the ^ above 
assumption, and, proceeding on the basis that 
the chromosomes and the nuclear sap are the 
two important constituents in the dividing 
nucleus, suggest- that while histone nucleate 
forms the matrix of the cell nuclei, the acidic 
protein, chromosomin isolated by them from 
nuclei, forms the main constituent of the 
chromosomes. The chromosomin is said to be 
dispersed in the matrix or enclosed in the 
nucleoli of resting nuclei, and that during divi- 
sion it concentrates to give rise to the chromo- 
somes. The histone nucleate, on the other hand, 
is said to form the spindle since they believe 
that the physico-chemical properties of nucleic 
acid are ideally suited for that purpose. It is 
not, I believe, disputed that there is a perma- 
nent chromosome fibre. It has been assumed 
by the majority that during mitosis, “desoxy- 
ribose nucleic acid is attached at specific loci 
to the polypeptide chain which represents the 
permanent chromosome fibre” (Roller, p. 270). 
Nobody in fact seems to have questioned the 
possible occurrence of chromosomin in the 
chromosome fibre. On the other hand, Stedman 
and Stedman veer to the other extreme. While 
granting that the chromosomin threads, con- 
stituting the chromosomes, would be embedded 
in the matrix of the nucleus and hence should 
naturally be in contact with the nucleic acid 
with the probability of a chemical combination 
between them, they brush aside the idea that 
such combined nucleic acid could ever be con- 
sidered as a component of the chromosomes. 
The nucleic acid is considered merely to in- 
crease the basophily of the chromosomin by 
increasing its acidic properties. Unlike the 
metaphase chromosomes, the salivary chromo- 
somes of Drosophila do not show a uniform 
staining. Only the bands are basophilic. 
Stedman and Stedman, in trying to reinterpret 
Caspersson’s observations, offer the novel sug- 
gestion that the swollen condition of the chro- 
mosomin in the interband regions is the real 
^use for their reduced basophily. That the 
differential staining cannot be explained away 
m such a simple fashion is emphasized by 
Damelli in his contribution, “A Study of Tech- 
mques for the Cytocbemical Demonstration of 
Nucleic Acids and some Components of Pro- 
* ^Investigations show that while the 

mterband regions are deficient not only in 
purmes and pyrimidines but also in tyrosine, 
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tryptophane and histidine, the ab(»ve occur in 
considerable quantities in tlic baiui.s. *Tt, there- 
fore, follows that ttie interbiuuts cannot con- 
sist of typical histones, nor of the ciiroinusomin 
of the biedmans, unless tiiese prottan.s ctinsist 
of very long poJypeptidt‘ ciuun.s, Icngtiis of 
which of the order oi: are (U^iicient m histi- 

dine, tryptophane and tyrosine, whilst tether 
lengths of snntlar dimensitms are ricli in tiicse 
substances” (p. 112). 

Generalizations are often fraugiit with danger; 
and, since Stedman and Stedman sci^rn to place 
more empliasis on tiieir experiments with 
sperms, an experience recordeci by Brachet in 
his contribution, “Nucleic Acids in the Cell and 
Embryo”, may be appropriate. In tiie ease of 
some spermatozoa and rt‘d blood cidls, thyrao- 
nucleodepolymcrasc had no eilect on their bano- 
phily at all. The nuclei of sudi eell.s, however, 
gave a positive Feulgen reaction ; and micro- 
chemical estimations conllrmeci tiiat Hie nuclei 
are rich in thymonucleic acid. Brachet rightly 
observes that “the correct ctnudusitm is that 
thymonucleic acid is not attacked by thymo- 
nucleodcpolymerase in these nuelei ; tins in an 
interesting fact in itself, wliicli desvvvcH fur- 
ther studies on the nature of the thymonucleic 
acid present in these cells and on the links 
uniting this acid to the proteins” (p, 201)). A 
balanced view would appear to be that as the 
greater part of purines and pyrimidines are 
present in the bands and as Feulgcn's tech- 
nique shows that the desoxy sugar is mm- 
ciated with the chromo.sornes, the sugar i.s most 
likely to be in the band.s in combination with 
purines and pyrimidines. 

It would bo seci\ that whatever be the role 
played by the nucleic acids in tiie actual struc- 
ture of the chromosomes, thc'y do play an im- 
portant role in cell division and inetaholhm 
Dr. Gulland suggests in his paper on the “Struc- 
ture of the Nucleic Acids” that the nucleotides 
have only a random arrangement in the poly- 
nucleotides. Structure and synthesi.s of Nucleo- 
tides are dealt with by I.ythgoe and TtKld, and 
Biological Synthesis of Purines by Kaickar. 
Astbury, from his “X-Iiuy Studies of Nucleic 
Acids”, draws attention to the fact “that ih® 
spacing (3*34 A) of the nucleotides along the 
thymonucleic acid column is to all intents and 
purposes the same as the distanee from one 
side ^ chain to the next along an extended poly- 
peptide, and even at the risk of being accused 
of dabbling in numerology, I should like to say 
again that I believe this to be no mere coin- 
cidence . . . Bio-synthesis is supremely a ques- 
tion of fitting molcculCvS or parts of molecules 
one against another, and one of the great bio- 
logical developments of our time is the real- 
ization that probably the most fundamental 
interaction of all is that between the proteins 
and the nucleic acids” (p. 70). Davidson dmls 
with “Distribution of Nucleic Acids in Tissues” 
and Stacey with “Bacterial Nucleic Acids and 
Nucleoproteins”. The staining of the vacuoles 
in living cells is analysed by Dustin who sug- 
gests that presence of small quantities of rlbo- 
nucleoproteins may be the cause of vital stain- 
ing. 
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Quantitative Cyti)chenustry usini^ ultra-violet 
light anci a (Quartz Mieroseope is (elaborately 
dLSCUS.s(ed by Ih*of. C’a.spers.son. “All r(\sults show 
that the ribost* nueleolidt's l>elong to the regu- 
lar c(dl eonstiliuatts. I’he ribose nueleotides 
were found in fact, to be oiu^ of the most com- 
mon of all c(dl constitiunds, and in 1939-40 evi- 
dance a<‘ciunulat(‘d from different lines of stu- 
dies that they were conneeted with the synthesis 
of the cytoplasmle proteins'' (p. 13()). The 
Nerve Cell does md ajipear to be an exception 
to the geiK;ral rule. Hyclc^n presents evidence 
that ('xtensivt* (luantitativt' <’hanges in nuck'o- 
tide and prottdn (anittmi.s of luawe cells are as- 
sociated with motor and setisoiy functions. 
Changes in mnirons, morpliological, physiologi- 
cal ai\d clumiical, during regimeration are shown 
by Bodian to Ih‘ “in the (iirectiott of x'cver.sion 
toward tht‘ h'vtds of <'ml)ryortie period, with 
subst'qiuait return to adult Uwels as ivgenera- 
tion is compU‘tt‘d'* (p. 175). Experiments with 
pentose mu'h^otides iwe discussed by Parsons, 
GuUand and Barker who were able to “re- 
produce witli singular exactness the .sy.stemic 
eflfcTts induevd in mice by X-radiation, by 
treatment with eartnnogenic compounds, or by 
the growth of a primary or grafted sarcoma'’ 


(p. 189). The role of ribonucleic acids in meta- 
bolism and the phenomena of induction during 
development is discussed by Brachet who em- 
phasizes that “both during normal induction 
and evocation, there is a marked synthesis of 
ribonucleic acid in the reacting ectoderm ; one 
of the consequences of induction is, therefore, 
a local synthesis of ribonucleic acid which 
might well lead in its turn to the production 
of ^specific organ-building proteins” (p. 221). 

There are very interesting contributions by 
Stowcll on “Histochemical Observations on 
Nucleic Acids in Homologous and Neoplastic 
Tissues”, by Catches ide and Holmes on the 
“Action of Enzymes on Chromosomes” and by 
Koller on “Experimental Modification of Nu- 
cleic Acid Systems in the Cell”. 

The diverse trends of investigations on Nu- 
cleic Acids are admirably presented by the 
dilTerent contributors making available to those 
interested a mine of information. An attempt 
is made to establish closer links between bio- 
chemistry, cytology, embryology and genetics, 
and the volume hence deserves the attention 
of students of the different disciplines. It ought 
to find a place in every library. 

M. K. SUBRAMANIAM. 


THE TRAINING OF PLANT PATHOLOGISTS IN INDIA 

S. V. VENICATARAYAN 

(Department of Agriculture in Mysore, Bangalore) 


DLANT pathology compri.ses a .study of all dls- 
ea.ses of plants., wludher crau.sed by fungi, 
bacteria, viru.s(*.s. pliy.siological disturbances, or 
by insects and other animal p(‘st.H. In the U.S.A,, 
however, plant pathology cloths not include dis- 
eases causixi by insect.s and higher animals. The 
training of plant patliologi.sts in India con- 
sists of taking a degrtn* in Botany or Zoology, 
or a diploma or di^gree course in Agriculture 
at one of the Universitit^.s. There is also the 
two-year post-graduate course at the Indian 
Agricultural Research Instituh* at New Delhi 
for the advanced workca*. While this course is 
the best training available, the following re- 
marks apply only to the training in Natural 
Science and Agriculture available in the Univer- 
sities. Tiie views expressed are with particular 
reference to the Botany and Myctology teaching, 
but the position with regard to Zoology and 
Entomology is not fur difTerent. 

These remark.^ were prompted by the report 
prepared by the Plant I^ests and Disease.^ Com- 
mittee of the Council of the Association of Ap- 
plied Biologists entitled “The recruitment and 
training of plant pathologists in Great Britain”,^ 

The report deals with four classes of ofRcors : 

(1) the County Oillcers, (2) Specialist Ad- 
visers, (3) Re.seareh Workers and (4) Technical 
Assistants. The Special i.st Advisers and Re- 
search Workers are men with two-year post- 
graduate training after a degree in Pure Science, 
and hence they are beyond the scope of this note. 
The technical assistants do work of a routine 
nature as assistants to research workers and 
others, and are drawn from various sources and 


trained in sonie particular branch by their 
.senior.s. Sometimes these may also eventually 
engage in research or other work of their own. 
They require all encouragement but their num- 
b('r will always be very small There are then 
left only the County OfFicers (corresponding to 
our Agricultural Inspectors or Demonstrators 
and thi^ junior technical staff), who are usually 
per.sons who have obtained a degree or a di- 
loma in agriculture or horticulture, at an Agri- 
cultural or Horticultural College. The course 
for these oflicers is “of a general nature, and 
plant pathology being one of many subjects in 
a heavy syllabus, is often dealt with only 
briefly”. The training facilities at present 
at many Universities and Agricultural and 
Horticultural Colleges in Great Britain are 
such that “certain of the Pure Science courses 
give little training in field studies, and many of 
the Agricultural and Horticultural courses 
devote very little time to certain aspects of 
Pure Science.” 

Comparing the position in Great Britain with 
that in the U.S. of America, the report says, 
“this situation compares unfavourably with the 
position in the United States Where the facili- 
ties for the teaching of plant pathology in some 
Universities are on a very extensive scale. The 
accommodation and equipment for the study of 
the subject are considerably better than those 
of any British University. In the U.S.A. , be- 
sides the Federal and various state Govern- 
ments, private benefactors have contributed 
large sums of money for training and research 
of scientific workers, as evidenced by the 
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grants from the Carnegie Institution of 
Washington, The Boyce-Thompson Institute for 
Plant Research, New York, and the Rockefeller 
Institute for Medical Research, Princeton, New 
Jersey, which is also financing research on the 
virus diseases of plants. 

In India the study of Botany and Zoology 
in the schools and colleges was a late introduc- 
tion, and quite naturally the attention paid to 
mycology, bacteriology and entomology is very 
limited. The second meeting of mycological 
workers of the Board of Agriculture in India 
held at Pusa in February 1919, passed the fol- 
lowing resolution : “That this meeting desires 
to call attention to the neglect of mycological 
science in Indian Universities, and wishes to 
emphasize the importance of the subject in 
India, and to urge on the Universities to give 
courses and found lectureships or chairs in the 
subject.” During the course of the discussion 
the late Dr. F. J. F. Shaw observed that even 
students taking the M.Sc. degree were totally 
ignorant of the fungi of their own country, 
although they could answer complicated ques- 
tions on European fungi and plant diseases, and 
he said that some Indian Universities appeared 
even to resent any questions in their exami- 
nations on Indian mycology. The position 
to-day, after the lapse of nearly thirty years, 
is only slightly better. The curriculum in 
Mycology is not much improved, and the num- 
ber of students offering mycology for the M.Sc., 
or M.Sc. Ag., is limited. The course in the 
Agricultural Colleges is slightly better, but still 
not of the standard to make the student an 
efficient plant pathologist. Until adequate faci- 
lities are available for a post-graduate course 
in the subjects the position will remain the 
same. 

Regarding the recommendations for the 
future, the Plant Pests and Diseases Committee 
of Great Britain suggest the formation of a new 
Plant Pathology Training Centre or Centres, or 
in the alternative, the strengthening of certain 
existing University Departments of Botany and 
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Zoolog 3 ’' to allow of po.sl-|^raduatt‘ trainiiiK in 
plant pathology, .shouhl 1h* out in 

the country where difTereut types of crops 
could be grown, and liaison (‘stahlislit'd with 
farmers, and not too far from towns mi a.s to 
ensure attendanee at nuH‘lini‘>; of .scdindilic 
societies. In addition to class work it is i-ecom- 
mended that lh(‘re shouhl Ih‘ fully-ef|uipped 
mycologfical and entornoloipeal lalKiratorioK 
where tiie students will rtsanve a tluirough 
trainin/4’ in laboratory tcH-hniepu* to he supple- 
mented by training and restsarc-h in tin* held. 
The students should Ik‘ traintsl in the imdliocls 
of observation of distsa.se in growing, |)lauls, in 
methods of i)lanl protection and in l!u‘ !i»eh- 
nique of field (‘.xpta’inuaitation. In addition ta 
this there must be an active^ rt\soarrh stHdion 
where re.searehes on plant diseases and pests 
is being? earri('d out by scador rt'.seareh work- 
ers. The training and rnainttaiatua* of sttulents 
should be covts’ed by ad(‘r(ual(^ (htaneiai pro- 
visions, the numiier of .seltolarsliips being 
related to the ostimaU:d demand for ttie work- 
ers, and the .scholars assured that on Hatisfae- 
tory completion of the Iraiuitig suitahU‘ posi- 
tions will be otTored to them. 

The Indian Council of Ag;rieultural Resisireh 
has, as one of its aims, the g, ranting of re- 
search scholarships and jirovision of pf»st- 
graduatc training, but sintu? it vnu only uliH/.e 
the existing facilities, and stnc*t‘ tlu* * transla- 
tion of agricultural Improverntmts into practice 
is the function of Provincial Governmrmts and 
States, not much lu\'idway <‘an hv tnadi* in thi 5 
direction. It is to be hopeni that the mea- 
sures of income-tax and super-lax indief in the 
case of endowments foi* seientilie nssisarcli rrm- 
templated by the ('rstwhile Finaiu^* Mtnnber of 
the Government of India, Sir Archibald How- 
lands, will start a stream of generous contri- 
bution?; for a Nati(m;d In.stitutc> of studv and 
research in the various plant seience.s in India, 


1. Applied IVioh, 1940, 33> 119. 


Eartlis Magnetic Field 


EARTH’S MAGNETIC FIELD 


T NVESTIGATIONS of the mysterious changes 
^ in the magnetic pull of the earth experi- 
enced by aircraft flying over British Empire 
routes have been undertaken by a team of 
experts from the Empire Air Navigation School, 
Shropshire. 

Research by the school into the earth’s mag- 
netic field has already yielded valuable scientific 
results. The flight of “Aries One” over the 
North Pole two years ago resulted in confirma- 
tion of calculations of the location of the mag- 
netic field pole and gave practical experience 
of the behaviour of the magnetic compass when 
flying over these regions. 

The changes in deviation now to be investi- 
gated were first noted when “Aries Two” flew 
to South Africa last April at the same time as 
the Transport Command Mosquito which broke 
me record to the Cape. Both aircraft experi- 


enced unexpected changes in deviatiem, some- 
times as much nfi ten d(‘gret*s, althcnigh 
were found to have disappextred when tiif» rum- 
passes were checked on their rHmn home. 

The cciuipment used for this new investiga- 
tion included twelve magnetic compasses, and 
aircraft magnetometer, for measuring the 
strength of the earth’s magrudie field, iind a 
new type of electric compa.ss which does not 
depend on a magnet for direction, but which 
incorporates an electronic control, 

The route flown covered Malta, Habbaniya 
(Iraq), Negombo (Ceylon), Singapore «and 
(Australia) outward ; and Singapore, 
Negombo Nairobi, Cape Town, Heany (Smith- 
ern Rhodesia) and Khartoum homeward. Pos- 
sible explanations arising from these investiga- 
tions are awaited with intere.st. 
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ON THEORY OF A NEW METHOD FOR 

DETERMINING YOUNG’S MODULUS 

All tho availahU* mrilicHlr; for cit*U'rmi!iatit)H of 
tiio Ytnuiipa iniiduiiL: involve^ nus’liaHiral means 
tor produeioK ^hv alrain. It ir., hiiwever, well 
known that ,*itrainr: ran he* produren] In the 
condurthut mattn'ial hy eh*rtro-magn(dir meth- 
ods ; hut no tea* in made of the foroHuing fact 
for di^shtnini' a rnetho<l leatlinif it) the deter- 
mhuition of Y. Tht* o'hjtHd, of tlu* present note 
is to give the tlieory of a poK/dhle simple 
method hafu*d on the ahewe principle. 

T4‘t tlm eondindirnt inat<*rlal, in the .form of 
an anehtn'-rimt. have a mean radius, ^ r— large 
compansl witli the cross-sectional radius. Let 
ft be travtS’.siHl hy a strong direct electric cur- 
rent i. On fdacing tlu* ring ^iti the held II of 
a powerful electro-magnet with its plane per- 
pendicular to Iht" ht‘Id, the radius r will under- 
go a change by »V, the mc^asurement of ^ which 
finally to the value of Y for^ the ^ring. 

Each line edement ds of th{‘ ring is acted 
upon by a force value ‘Hlds* in the^ plane 
of the ring tending to increa.se or diminish the 
area of the loop depending on the direction^ of 
the current. Thus in the material of the ring 
a state of tension is set up, the value of which 
is given by, 

T = Hfr ..... (I) as obtained by consider- 
ing the equilibrium of the element ds. If A is 


the cross-sectional area of the ring then -r 


denote.s the stress, and r the strain. Thus 

r 

using (1) wo get the value of Young’s modu- 
lus 


( 2 ) 


Y - 

Thai tlic method is quite workable can be 
seen from what follows. Let us choose an 
arbitrary specimen, say a ring of copper wire, 
having r 1 cm.; and A = *002 cm.^ (S.W.G. 


No. 25). For a moderate current and a field 
of about 10,000 Gausses which can be readily 
applied in a laboratory the 5r will be of the 
order of about % This value of Sr is quite 
within the range of interferometric methods of 
measuring small distances. 


Department of Physics, 

Dungar College, V. L. Talekar. 

Bikaner, 

July 22, 1947. 


NEW METHODS OF OBTAINING 
SQUARES OF NUMBERS 

Mr. a, a. Siddiqi under the above heading has 
published two notesi*2 your esteemed Journal, 
with a view to giving new, simple and ready 
methods for calculating the squares of num- 
bers, He has done also some examples to iUus- 
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trate both of his methods. I take liberty to 
give in this respect the general formulae from 
which his methods follow as direct statements. 

Below are the general formulae ; for the first 
method : — 

(2 = S(10’-^-ar)^-i-2S10’’+«-2'ap-aa (1) 

p ^ Q , where ar denotes the figure in the rth 
place in the number of n digits. And for the 
second method : — 

(s 10^-^-Or)^ = b2f2-10’*- I 10^" (2) 

where 10” — 2 10''“^*ar = b. 

1 

Moreover it is to be noted that the second 
method is valid for all cases where the given 
number, 


being simliar, there is great possibility for these 
being identical but pending defiiute evidence 
such a comparison is not made. 


inner surf gem 



ovter layer 


Spore Mil X 315 


2 10^-i*ar> b, 

1 

and not particularly when a majority of figures 
in the given number are greater than 5, as 
mentioned by him in his latter note. 
Department of Physics, 

Dungar College, 

Bikaner, V. L. Talekar. 

September 12, 1947. 


1. Siddiqi, Curr. Set,, 1947, 15, 178. 2 — , Idut, 
p. 251. 


A NOTE ON THE OCCURRENCE OF 
SPORES COMPARABLE TO RODEITES 
DAKSHINI SAHNI FROM THE DECCAN 
INTERTRAPPEAN BEDS OF 
VIKARABAD 

The purpose of the present note is to record the 
occurrence of spores, comparable to those of 
Rodeites dakshini Sahni from the intertrap- 
peans of Vikarabad area in Hyderabad State 
and to throw light on the age of the inter- 
trappean beds of this area. 

There are one complete and one half of two 
circular sections about 380 m in diameter. The 
spore wall consists of four layers. There are 
two inner layers which can be distinguished 
under high magnification, then there is a 
prismatic layer, with the cell walls radially 
elongated. This is the thickest portion of the 
spore wall, about 35 m. The cells must have 
been tabular or prismatic. The outermost part 
IS one-layered and thick. The spore wall is in 
all about 45 m thick. 



•.’iMuru an Cl 


r niu! c 

one hall of two .sfction.s of iho Spoum. ( ^ 36) 

Seward''' haa remarked that the Ilydrimtcri- 
almost completely absent frttm pre- 
^ertiary strata. Thi.s suKKeats that beds con- 
tammg them lu-c not older than Tertiary in ake. 
i\/r^*j author a tliank.s are due to Prof. C. 

‘'nt* Kuidanc<;, an<l to 
Kazim Director of Mine.s and Geo- 
logical Survey. Hyderabad (Dn.), for wi-rnia- 
sion to work on the materiaUs. 

Andhra University, 

Au^sl'n, 1947. *^*«'^*' 


The entire section is circular in outline. The 
other section is semi-circular. It lies on the 
edge of the microslide. These two seem to 
exhibit the typical wall structure of the sporo- 
carp of the Marsileaceae. 

The megaspores of all the genera, Marsilea, 
Regnellidium and Pilularia are almost identical 
m a transverse section. The dehiscence of the 
spore and the nature of the resulting apical 
papilla are of classificatory importance. No 
signs of dehiscence were seen in the available 
^ctions. This might be due to one or both< of 
wo rea^ns, viz., either the sections might not 
be m the median longitudinal plane, or the 
spores might not have dehisced at all. 

A fossil sporocarp, containing both mega- 
and micro-spores, comparable to that of Reg- 
T^lhdtum dtphyllum has been described under 
the name Rodeites dakshini by Sahni.i The 
2^^ geiitis were described by 

Rodeites daT^hini is from the intertrappean 

The horizon 


nn!l’ V ^ u c’ llot. Svc., 1043, 22. 2. .Siihni, H. 

and Kao H. S />n„'. Nat. A-a.t. Sti. /ml, a, 1043, 
13. 3. Seward, A. C., 1910, riants, 2. 


CHEMICAL COMPOSITION OF 
STORAGE ORGANS OF PLANTS — 

A FACTOR IN PHOTOPERIODISM 

author have 
chemical composition of the 
plants markedly affects their 
fu^ntions^^^^ with regard to several 

Observed that tho.se plants in 
storage material con- 
in ^ ® li'Kher temperature than 

^ose in which sugar is mainly stored. Ex- 
periments on beet (Beta vulgaris) and barley 

following resulte 
t Table I). The data are based on observations 
a minimum of ten nlants In nil tr»afm»nf* 
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Taht^e I 

Effect oj VariuuK Tcmipvraturvi; and Photo^periods on the Initiation of Flower Primordia 

in Beet and Barley 


“ " ■ 1 

Teinpcraturr | 

i 

“ F. 

60'(i5« F, 

70-7S» F. 

|Hnit>d 

1 lU his. i 

i i 

15 hlH, 

lO hr.s. 

15 hrs. 

t 

lO^hrs. 

15 hrs 

Beet 

Fh t\s eirtl 

FUnvoieil 

Vegetative 

Vegetative 

Vegetative 

Vegetative 


Fluwrrni 

l*‘l<‘\Vt*ied 


stage 

stage 

stage 

Barley . . , 

FhtWeltd 

Vegetative 

Vegetative 

Vegetative 

! 




stage 

stage 

stage 


It is evicU^iit Tahiti I tliai in beot» in 

which suiiar.s an* mainly atunHl, plants llowored 
only at liinhcr ttnnpcraliin^.s r(‘siiU- 

ing in vcitctativi‘ itrowth <nily. In barley, on 
the other hand, dowering to«)k platH^ <‘Vi‘n at 
F., Init only in a lO-hour photoperiod, 
longer jdiotoperituis and liighcr temperalur(‘s 
resulting in vt*g,etativt‘ ip'owth only. The rever- 
siblt^ iH^aetion : 

Starch suenna^ rt>dueing sugars is great- 
ly intUa*nce<l liy ttauiHa’aturta A lowtanng of 
temperatures favours the formation of sugars, 
and a ri.se in ttanperature re.sults in the forma- 
tion of stareli at the expeire t)f the sugars. 

The detailed papt»r will be i)ublished else- 
where. 

College of Agric’ulttire, P, B. Mathur. 

Benares Hineltt University, 

Augmt 22, XUl, 

HEAT CONDUCTIVITY AND MOLE- 
CULAR COMPLEXITY OF WATER 

The author has shown previoiudyb* that 

the piwtlvc tempi'rattu'i* ciH^nieient of the 

heat confhuHivity of water can he accounted 
for by the diss(H*iation of the conipU'xeM present 
In the liqtdd. 

Jacob*^ measurt'd the heat ctiurliadivity, K, of 
watcT at v;iriinis teiurH*rattin‘s i betwc’en 7‘**4C. 
and 72*’ die. Table I eontains values of K for 
the liquid at dittenait iotnperatures, read 

off from dakoh’s plot of K against t ; the 

association factors* n are cUu'* to Ramsay and 
Shitdds^ correctiHt by Macleod.** I'n Fig. 1, K is 
plotted against tht-^ c‘orre:5|)onding n. It will bo 
TAJinr. I 


idW 

K 

ft 

10 

O-OOl.'W 

3- 8(1 

20 

O-OOUl 

3*60 

30 


3-40 

40 

(i-miMsm 

3*24 

50 

0-(KHn27 

3-12 

60 

o-(i('imis 

3-01 

70 

O-fWlMU 

2-90 


seen that Cctaris paribus, the heat conductivity 
Of Wfiterj is sensibly a linear function ot its 


degree of association. The fact that so simple 
a relationship should appear, between the two 



otht‘rwise unrelated phenomena, lends support 
to the author’s view regarding the positive 
Itanperature coefficient of water. 


Chemistry Department, S. R. Mohanxy. 

Benares Hindu University, 

September 5, 1947. 


1. Mohanty, S. R., Proc. Ind. Set. Cong., 1947, 3, 
/V/pr. 26. 2. — , Curr. Sd.y 1947 16, 55. 3. 

lukol), M., ,^nn. der Phys,, 1920, 63, 537. 4. Ramsay * 
VV., and Shields, J., /. Cksm. Soc., 1893, 63, 1089 
5. Macleod, I). B., Trans. Faraday Soc.^ 1925, 21, 145. 


PRODUCTION OF VITAMINS OF THE 
B-GROUP BY B. SXiBTlLlS GROWN 
ON SYNTHETIC MEDIUM 

In th-e preparation of bacterial amylases, the 
enzyme is usually precipitated by either pro- 
gressive salt saturation or addition of mis- 
cible organic solvents. When alcohol is used 
for precipitatiOHj it h^s bech found that thQ 


7T>i, of O’l N clclcL ptvductcLfoyJO hnL oJBcl&oJ. M^cUuno 
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Fig. 

filtrate could be successfully utilised as a 
source of growth-promoting factors for certain 
micro-organisms used in the fermentation in- 
dustry. 

Bacillus subtilis (N.C.T.C.: 2027 N), grown 
at 37° C. for 72 hours on wheat bran^ and on 
a vitamin-free synthetic medium (salt solution 
= 1*0 ml., starch solution 2 per cent.= 2*5 ml., 
and ammonium lactate solution equivalent to 
2-0 mg. nitrogen, adjusted to pH 7*0 and made 
up to 10*0 ml.) was found to elaborate amylase. 
The enzyme extracts treated with 70 per cent 
alcoliol yield the maximum amylase.^ The 
alcoholic filtrates were then freed from alcohol 
under suction at room temperature. The over- 
all growth-promoting potencies of these extracts 
were assayed microbiologically,^ with the 
strains L. casei-e (iV.C.T.C., 2080) and L. casei9 
(N.C.T.C.: 2087). 

Fig. 1 shows that the alcoholic filtrate after 
enzyme precipitation provides a good source of 
vitamins of the B-group. With wheat-bran as 
substrate, a higher concentration of the growth 
factors is obtained on the basis of the total 
nitrogen. This might be expected as the wheat- 
bran itself is a good source of the vitamins of 
the B-group. A more interesting observation 
is that the organism on a vitamin-free synthe- 
tic medium is able to synthesise not only the 
amylase but also some of the B-group vitamins. 
This observation suggests that it may be pos- 
sible to use the enzyme-free concentrates for 
fortifying fermentation mashes of the fastidious 
organisms such as B. Aceto hutylicum, differ- 
ent strains of yeasts, etc. 

The author’s thanks are due to Mr. M. 


1 

Sreenivasaya and Prof. V. Subrahmanyan 
their interest in the investigations. 

Section of Fermentation Technology and 
(later) Dept, of Biochemistry, 

Indian Institute of Science, 

Bangalore, B. S. Lui.l.4. 

August 21, 1947. 


1. Beckord, et a/., Ind, Eng. Chem., 1945, 37 , flllt. 
2. Mistry, S. P., Gajjar, I. M., and Sreenivasaya, M,, 
Curr. Sd., 1945, 14 , 95. 


RELATIVE EFFICIENCY OF BACTERIA 
AND PROTOZOA IN THE FLOCCULA- 
TION AND OXIDATION OF ORGANIC 
MATTER SUSPENDED IN WATER 

In view of the earlier observations^’- on thi? 
flocculating and oxidising activity of certain 
forms of protozoa in Activated sludge, further 
experiments were carried out by isolating a 
number of bacterial strains (eighty-one differ- 
ent forms) from water samples, soils, compoat 
heaps, raw sewage and sludges, and fseces of 
animals (such as cow and horse) and intro- 
ducing them singly and in combination with 
protozoa (Vorticella sp. and Epistylis sp.) into 
sterilised suspensions of organic matter (pr©« 
pared from garden soil, sewage and comport 
materials) and bubbling air through the .sus- 
pensions. Parallel studies with Activate^ 
sludge were also conducted for comparative 
purposes. 

The flocculating action of the organisms, in- 
dividually and collectively, was tried on fopy 
types of media (soil suspension, sewage, corn- 
post extract, and mixture of these materials)^ 
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T!h‘ hartc^iia, .singly or all togotlna-, showod 
rdativoly pcun* llocculating at'tivily: c.g., the 
pen'entagi* riHliudiun of iH»nuangauatc* oxkiis- 
abU‘ inatttH- hy all the baeti*ria after 24 hours' 
ac‘ra!ion was 25 : tlu* eorrespotuUng figurt^s for 
Vortivvlla sp., Kphdylis sp, and Aetivated 
sludge were 5n, fdl and 5U rt‘spe('tivt*ly. 

Nitrifying l>aeteria prt'senl in all the 

sourees exanuiunl, Imt nilritiealiou was at a 
maxiuuun only in |>re.si‘nee of l}u‘ protozoa. 'The 
perrtadage.s of nitrogen eotuervt'd or eoneen- 
frattnl in tlu‘ .sludges pnuiueed hy tlu' dilTennit 
haelerial forms vvt*rt^ i'oinparatively nmeh less. 
Tht* penamtage of nitrtigen eoneeutraUnl in the 
siudiA* from tlu* mixtHl .susriension eontaining 
all the haettu'ia after tN» hours’ aeration was 15, 
and the eorr(\sponding futures for Voritcella s’p. 
and Kphtijlh sp. wtua* 27 aiul 35 respectively. 

In ordi*r to eompart^ the rt*lativ(‘ I'flieieneie.s of 
the mixtHi liaettu’ia and tlu* protozoa in lloeeu- 
latinr. 1h(‘ etdloirlal and .susptmdt'd maihT of 
st‘wai!i\ exiHuiments were earrie<l out hy add- 
ing wasluxi etdls of Kpist?/h.s' .sjx foriginally 
reniovtni from tlu» sides of the a<‘ration ehaui- 
hers of the Aetivuttsl sludn<‘ tank) and Aetivat- 
t*d slutlfte (at 5 per eimt. hwtd) to suspensions 
of frt'sh heeal matter ancl bubbling air through 
thi* suspimsifuis. It was noted that the liaete- 
ria prescnit in the nuxlia wins* also lloceulated 
hy the hlpysiulbi sp. and also hy the mixed 
jirotozoa present in A<divated slutlgts The 
results of oni‘ set of expcaanamts are given in 
tlu* following table (Tabh* 1). 

'rAiii.n 1 

FUmnilailott of bacteria bji protozoa 


At Mart 


Ah« r .ifiathm for 
hS lumrs 


TiralfUeiUs 
(lUC)t « uf fo'sh 
Mf-gcit'-ion ia 
isu-it r.eu*) 


f ,* '7 1 fu 




■I S ! 


Q 'O * 

o .*“3 S; 


h Oi 
t.i ' * 

q ^ 




h,H It'd. I 
(hi uiUlionH) 



Fa*ral ^usprrr^ioa tio 

oidv 

Fan a! d3 

%hh /'’/e/jrVA sp, 

F*cat 'iie*poa.Htoa 

with Activated IIU 

phidge 

i 


i 

Nil ;N.h'II 
adkh't 
mo ■* a 

I 

850 I 7 


1 70 57 


O-.l 3200 
0-1 4700 


•IiHlIcatrs die volume *4' sludge on alhiwlng the 
mixed litjuor to ^taml for luw hour. 

t ‘I'her-e was no rmtaHurahh; guuntUy of sluilgt* but 
a thin film of deposit. 

The above ob.servation.s .show that the 
protozcHi are much more* cdlicient than the 
bacteria in the flocculation and ^oxidation 
organic matter in sewage and similar ^ media 
and that the |>roto*/oa have a predominating 
role in the arobic purification of sewage and 
kindred operations. 


The authors thank Dr. Gilbert J. Fowler for 
his valuable criticism. 

S. C. PiLLAI. 

T. K. Wadhwant. 
M. I. Gurbaxani. 

Dept, of Biochemistry, V. Subrahmanyan. 
Indian Institute of Science, 

Bangalore, 

September 10, 1947. 


1. Pillui, S. C., Curr. Sd., 1941. 10, 84 ; Ibid., 1942, 
n, 437. 2. I’ilkii, S. C., and Subrahmanyan, V., 

AWw/r, 1942, 150, 525 ; /bid., 1944, 154, 179. 


RESPIRATION OF VORTICELLA 

Tuk impoi'tance of oxygen tension in the life 
and active functioning of protozoa has been 
known and some investigations have already 
l)ccn carried out with' certain forms of protozoa, 
such as Bodo sulcatus,^ Bodo caudatus,'^ Trypa-^ 
nomma Icioisi and Leishmania tropica,'^ and Col- 
pidhim campy luniA The oxygen requirement 
varies with the type of protozoan and one of 
the highe.st so far recorded is that of Colpidium 
ecpnpybim (cultured in a bacteria-free me- 
dium containing only salts) one million cells 
of which consumed 112*5 cu. mm. of oxygen 
pt‘r hour at 19*8" C. 

In the course of our studies on the role of 
protozoa in sewage purification, we had demon- 
strated the importance of adequate air supply 
in maintaining the activity of the protozoa, 
particularly the Vorticcllids/^-'^ which are main- 
ly r(\spon.sible for the purification. In view of 
the earlier observations of Buswell and others^ 
regai'ding the minimum oxygen requirement for 
tdilcient purification of sewage, it was interest- 
ing to determine quantitatively the actual oxy- 
g(‘n requirements of the organisms responsible 
foi' th<y process. With this in view, the rate of 
increase of Voriice.lla sp. during aeration of 
raw sewage was first followed. The figures 
obtained with four independent batches are 
ci U*d below. 


Samples 
of raw 


Number ot active Voticella per c.c. after 
aeration uf the medium for 


nvagf) 1 

24 liours 

32 hours 

40 hours 

48 liours 

1 

720 

1240 

1460 

1680 

2 1 

240 

660 

820 

1100 

3 

480 

880 

980 

1060 

4 

620 

1100 

1340 

1600 


The Vorticella sp. was isolated from the 
aerated sewage samples, and the protozoan cells 
were rendered free from the adhering bacteria 
by repeatedly washing them through columns 
of sterile water.^^ A number- of synthetic me- 
dia were employed for the culturing of the 
protozoa, but none of them proved satisfactory. 
Satisfactory activity of the protozoa was notic- 
ed when, however, they were kept in a me- 
dium containing distilled water, aqueous boiled 


342 Letters to the Editor 


yeast extract and cells of a sewage bacterium, 
having the following characteristics : rod- 
shaped, motile, Gram-negative, indole -h? 
M.R. +, V.P. — , Koser —, saccharose +, inu- 
lin —, and gelatin — . When the bacterial cul- 
ture alone was used (without the yeast 
extract), the results were not satisfactory. 

The respiratory activity of the above proto- 
zoan culture was studied by means of the 
Bancroft differential manometer. _ 4 c.c. of the 
culture was measured into the right-hand cup 
of the manometer and 4 c.c. of the control 
culture was measured into the left-hand cup ; 
the control material was prepared by heating 
a portion of the fresh culture to 45® C. for* 
15 minutes, which process killed the protozoa 
but not the bacteria. The thermostat was main- 
tained at a temperature of 25® C. and the whole 
apparatus shaken at the rate of 120 oscillations 
per minute. The readings were taken at inter- 
vals of 5 minutes for about an hour each time, 
and the observations in regard to the uptake 
of oxygen and production of carbon dioxide 
were recorded in the usual way. The oxygen 
uptake of the control was automatically allowed 
for by the differential character of the appara- 
tus. 

It was noted that, when the protozoa were 
functioning most actively, 100,000 cells con- 
sumed 9*31 c.c. of oxygen per hour (at N.T.P.); 
their respiratory coefficient for a period of 
40 minutes was 0*81. 

These data would show that the Vorticella sp. 
actively functioning in the sewage purification 
process respired at a much higher rate than 
most of the other forms of protozoa described 
in literature. 

S. C. PiLLAI. 
i'T. K. Wadhwani. 

V. Subrahmanyan. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, ^ 

September 16, 1947. 


1. Fox, H. M., /. Physiol,, 1921, 3, 483. 

2 Lawrie, N. R., Biochem 1935 29 , 588. 3. Soule, 

1924, referrerl to by I.awrie, Ibid. 4. Hall, R. H., 
Biol. Bull., 1938, 75 , 395. 5. Pillai, S. C , Curr. Set., 
1941,10,84; Ibid., 1942, 11,437. 6. Pillai, S. C.,and 
Subrahmanyan. V., Set. cud Cult., 1943, 8, 376.. 7. 

Pillai, S. C., Gurbaxani, M. I., and Subrahmanyan, V., 
Curr.Sci,, 1947, 16 . 155. 8. Martin, A. J., The Aciivat' 
ed Sludge Process, 1927, Macdonald and Evans, pp. 146- 
162. 9. Wadhwani, T. K., and Pillai, S. C.. Curr, Set., 
1947, 16 , 317. 


UTILISATION OF SEWAGE FARMS 
FOR GROWING SUGARCANE AND 
PRODUCTION OF WHITE SUGAR 

In his recent report to the Indian Council of 
Agricultural Research, DutU has made a com- 
prehensive survey of the sugarcane research in 
India and has suggested methods of developing 
the potentialities of sugarcane cultivation 
throughout the country. More recently, Ghosh^ 
has given an account of sugarcane and the sugar 
industry in India. According to his figures, we 
are still deficit in production of sugar by one 
million tons annually, the quantity available 
being 5*3 milfion tons per 


One of the main problems facing the industry 
is on the agricultural side, and tins relates 
largely to the manorial a.spect of tlie crop. 
Nitrogen manuring every year is a ntH*c\ssity for 
sugarcane throughout India, and it lias been 
estimated that tiie crop requires a iiiininium of 
100 lbs. of nitrogen per acre. 

A fairly rich source of nitrogen, phosphorus 
and other fertilising ingredients whieli lias not 
been adequately utili.sed is rc‘prc.senietl by tlie 
enormous volume of sewage dischargt*d from 
the various towns of the counti'y.’* *'1 lu* daily 
discharge of sewage from the major vities alone 
contains not less than 100 tons of nitrogen in 
organic combination (equivaleut to about 
500 tons of ammonium sulphate per day); if 
similar discharges from the smaller towmi and 
major villages are also included, the toial 
equivalent of nitrogen would be considerably 
more. 

Sewage farming has been practi.sed on a 
very limited scale at a numljer of centres in 
India and at a few stations (e.p., Tmeknow and 
Agra, 4 Jamshedpur,'* Dacca and Hadapsar”), 
trials with sugarcane have also betni conducts* 
There is, however, need for furthm* work in 
this direction, and during the last five years we 
have been studying, under the auspices of the 
Indian Council of Agricultural Rcs('arch, the 
response of different crops, including certain 
varieties of sugarcane to domestic .sewage and 
mixtures of textile wastes and sewage.'^ Our 
observations in regard to sugarcane may be 
briefly summarised as follows. 

Experiments with ditferent varietii^s of cane 
(e,g., H.M. 320, Co. 419, Co. 413 and P.O.J. 
2878) at Bangalore, Madura and Ahmedabad. 
have shown that they respond well to sewage 
irrigation ; their yields have varied from 40 to 
80 tons per acre, with a maximum of 
155 tons at Ahmcdabad in small experi- 
mental plots. The quality of cane ralscxi on 
sewage is quite satisfactory. Thus, the cane 
H.M. 320, grown at Bangalore, yielded Juice of 
Brix 20-71 (17-5® C.); percentage purity, 94*14; 
sucrose, 19*5 per cent.; and glucose, 0*46 per 
cent. From this crop, f/nl of good quality and 
white sugar were prepared (average recovery 
of sugar, 6 per cent.), and were favourably 
reported on by expert.s. 

The lands selected for the experimenta lit 
Madura and at Ahmedabad were under 
sewage irrigation continually for about twenty 
years and for longer periods respectively. 
The soils in those farms have, therefore, 
retained more salts from sewage, and under aueh 
conditions it was observed that while the 
crop yields were very high, the juices contained 
relatively more salts which adversely affected 
the setting quality of the md and also imparted 
a saltish taste to the product. The salts in the 
juices did not. however, interfere with the pre- 
paration of ‘Khandsari^ or white sugar, since 
they were removed along with the molasses. 

Experiments were carried out in the labora- 
tory by adding varying amounts of chlorides 
of sodium, calcium and magnesium and also 
invert sugar to normal cane juice (as also to 
aqueous solutions of ordinary sxigar) and pro- 
cessing the juices (and the solutions) for the 
sugar recovery. The results of these studies 

would ^bow that would not 
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affect th<‘ niaiiufactun* nf white .sui^ar 

from t!H‘ caiu'H i»ruwn tm \hv oklt*r sewage 
farms as well. 

The alKive ohservatu>iis iiulieate that 
sewaik* Hiay be liyihi'nieally and tvonomical- 
ly utilisiHi fer the eiiltu'aluui of sugju'eaiie. 
Such a cievehtpment w<»uhb apart from meet- 
ing to a eousuli^rahit* «‘xtent the presc‘rit sugar 
shortage in tin* country, al.sti ht^lp to utiUst^ the 
valuable ftnlibsioft mgnaiumts which are now 
largely going to waste. 

Further studies in riitard to the seltwlion of 
tlie best varieties of cane fur r.tnvaite farming 
ami ot!u‘r a*'.j-iects are in progress. 

Tlie aufht»rs wish to thank Mr. N. L. T)utt„ the 
Sugarcain* Expert to (Jovernment, for ins keen 
interest and valuable eo-uptn’ation. 

S. C’. Pim.Ai. 

H. HA.I;\UOI‘ArAN. 

Department of Ihoehemistry V. SuimAiiMAXYAN. 
Indian Institutt* of Scienee, 

Bangalore. 

Septv tuber 19 . 1947 . 


I. H. 1... ** ufi tie* Survey ttf Sugarranc 

Keseanh hi rpao d for thr I.c'.A.K, (h)vt, of 

India Frcs«, lain, Ih (hjoSh, A. K,. Ah, C7///., 
1947, 12, 499. 9, Ptlbu, S R ij,oi«ioa{.iii. K., and 

Suhrahmunyaa. V,. fV^rr, .Vo..HMd, IS. 29U. 4. Eowler, 

(», f., Kfjj 'rt iui dll' trr.tttuftu of suHaj^u* in the 
Unitfid Ihoviiu ts** of Agoi .<n I i MnUi’h 19(H). (Jovernment 
PrcjiH, AUahaliatl ; “An inltoiwt lion to the lUothemU 
tiy of Niiroern <‘oiea i vatlon 1934. Edw atl AtnoUl 
and t!o,, p. 109, f», Williams, fb H., * Sewag.e disposal 
in India and ihe Kani ’ 1924, 'rtia kor, Spink tK* Chn, 
p. HI. <1. Tidan, R. Ik. /uJ, /. Ao.. Iptlk 12, 

164. 7. Rilhd, S, Cb. Hajaet^pdan. K,. and Subrah- 
manyan, V., io thf I94’i*“47. 


COLOURING MATTER OF THE 
FLOWERS OF HIBISCUS ESCULANTUS 

SiNCF. the stmly of the colouring matter of a 
number of flowers lielonging to the family 
Malvactae has yieltiiHl interesting results in the 
chemlHtry of the tlavotmls, the tlower ptdals of 
Eibheus emulantm havt* now beiai examined. 
This plant i:i cultivated tliroughout India and 
in all tropical countries as a vegetable. One 
of the varietiiss of the flowers are yellow with 
purple eye spots in the centre. 

About a pound of dry tlower iietaLs, from a 
vegetable farm nt^ar Madnai, wan extracted 
three times witli boiling methylated .spirit, each 
extraction taking d hours. Tht‘ solvent wa.s 
distilled off on a water-batlg and the vincous 
brown concentrate trtsited with an equal 
volume of idher and allowi'd to stand in the 
ice-chest for 4 days, A c<aisidcrable amount of 
yellowish brown solid seiiarated. The ether 
layer was poured out and the solid lUtered and 
washed with alcohol. A little more of it 
separated from tlu* aqueous lUiratc on fur- 
ther standing for a few days. The crude pro- 
duct weighed 2 grams. After repeated crystal- 
isation, from dilute alcohol it was obtained in the 
form of briglit yellow narrow rectangular plates 
melting with decomposition at 230‘'-320® C. 
It was readily soluble in water giving an yellow 
solution, but sparingly soluble in alcohol and 


other organic solvents. It gave a dark olive 
green colour with ferric chloride and a red 
precipitate with neutral lead acetate. Its solu- 
tions m dilute alkali and in alkaline buffers 
vyore yellow and did not exhibit any rapid 
cluuige of colour. It was unaffected by p-benzo- 
qiiinone in alcoholic solution. 

The substance was glucosidic in nature, and 
on hydrolysis by boiling with 7 per cent, 
sulphuric acid yielded glucose and a bright 
yellow aglucone crystallising from alcohol as 
prisms and melting with decomposition at about 
310”. Its colour reactions with alkaline buffer 
.solutions were characteristic of gossypetin — 
yellow green blue, and finally fading. Its 
identity with gossypetin was confirmed by 
direct comparison and also by preparing the 
acetyl derivative, m.p. 226^-28® C., and deter- 
mining the mixed melting point with an authen- 
tic sample. 

The original colouring matter is, therefore, 
a glucoside of gossypetin, and all its reactions 
agreed with the rare 8-glucoside, gossypin.^-- 
This was established by direct comparison 
and determination of the mixed melting point. 
It was first isolated from the flower petals of 
Goasypiimi indicurri'^ but this is a poor and un- 
reliable source. More recently the flowers of 
Hibiitcnis tntifolius'^ were found to contain it in 
quantity. H. escxilantus forms a third source 
though not so rich. Thus gossypin is more 
widely occur'ring in nature than originally 
expected. 

'fhe ether solution and the aqueous mother- 
liquor were examined for the possible presence 
of other components, but none could be isolated. 

Department of Chemistry, T. R. Seshadri. 

Andhra University, N. Viswanadham. 

Waltair, 

September 20, 1947. 


1. Kuo and Seshadri., /bvc. Jnd, Acad. Sci.^ A, 1946, 
24 , 375; 2. /^V/.. 1947, 25 , 397. 3. Nedalcantam and 
S«Hh;idri, ’/bid., 1936, 4 , 54. 4. Rao and Seshadri, Ibid., 
1946, 24 , 352. 


MERCUROCHROME AS AN INDICATOR 
IN HALOGEN AND SILVERilON 
TITRATIONS 

In continuation of the study of mercurochrome 
(disodium-dibromo-hydroxy mercury fluores- 
cein) as an indicator *■ the present investigation 
was undertaken. Standard solutions (M/20) 
of potassium chloride, potassium bromide, 
potassium iodide, and silver nitrate were em- 
ployed, one per cent, aqueous solution of mer- 
curochrome being used as indicator. Finally 
the readings were compared with those obtain- 
ed when potassium chromate was used as an 
indicator in accordance with the known stand- 
ard methods. 

To 10 c.c. of a halide solution a couple of 
drops of the present indicator were added. As 
the silver nitrate solution was run in, a whitish 
turbidity occurred, which changed to pink. 
This change of colour was sharp only in 
the case of potassium iodide (and not so 
marked in the other two cases), marking the 
end point, The following modification im- 
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proved the appearance of the end point in all 
the three cases. To each lot of the halide ^^1^ 
tion, 10 c.c. of a mixture of sulphuric and 
phosphoric acids ••• and 2-3 drops of the mer- 
curochrome indicator were added. The appear- 
ance and persistency of the pink colour mark- 
ed the end point. The readings corresponded 
■with those obtained by using potassium chro- 
mate indicator. 

The advantages of the present indicator in 
these titrations as compared to potassium chro- 
mate are obvious. 

Chemical Laboratory, J. W. Air an. 

Rajaram College, N. D. Ghatage. 

Kolhapur, 

September 24, 1947. 


1. Airan, Nature, 19, July 1947, p. 88. 

* 15 c.c. of cone, sulphuric acid and 15 c.c. of phos-. 
phoricacid were mixed, and the solution made upto 100c. c. 


CHEMICAL EXAMINATION OF THE 
LEAVES OF ADENANTHERA 
PAVONINA LINN. 


The decoction is made from the leaves of Ade- 
nanthera pavonina Linn, in South India and 
given as a remedy for chronic rheumatism and 
gout. If used for any length of time it is said 
to be anaphrodisiac. It is regarded as useful 
in haemorrhage of the bowels and haematuria.i 
The chemical examination of the leaves 
has been carried out. The air-dried leaves 
(25 gms.) were extracted with solvents with 
the following results : 


Extracts with 
Ether 

Chloroform 

Acetone 

Alcohol 

Water 


Residue % 
14-7 
1*028 
13*6 
2*248 
26*768 


phonyl chloride ha.s been ri'acted with eleven 
aromatic liydro.xy compounds in act'totie solu- 
tion in presence ot sodium c*arbotKite or ^^11- 
ethyl-aniline and Uie ivsultin« (■■■.^torH luive been 
isolated and cliaracterised. d'lie phenolic com- 
pounds and the estc’rs isolated alotig with tiidir 
melting points are recorded in Table I. 

Taiu-e I 

_R_ == ^-KO;,. -C> ■ 


d 

Phenol iiscnl 

Prfxiui't 

m.p* 

OQ 




1 ! 

Phenol 


107-108 

2 

O*nitro phenol 


176-177 

3 

/-nitrophenol 

Kd-dlir NO.). 

240 (iitr 

4 

O-chloroph enol 


« omp.) 

.5 

/-chlorophenol 


221-225 

6 

;//-(Tesol 


iHU" im 

7 

/-cresol 



8 

2 : 4 (linilrophenol 

K|c,,n„(No,,)|„ 

20.V2U5 

9 

a-nni)hthol 


175-176 

10 

ft naphthol 

ls(( ' 1 

2H)“'220 

11 

Meihone 

K( t . 1 1 1 , 1 0- 

138 439 


Full details will be ])ublished elst'where, 

M. liACaiAVAN, 
B. H. lYEH. 

P. C. Gijha. 

Organic Chemistry Laboratories, 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

September 25, 1947. 


Only the alcoholic extract showed the pre- 
sence of an alkaloidal substance with a m.p. 
88° C. A large-scale examination of the leaves 
to obtain the compound in quantity and in a 
purer form is being carried out. 

C. S. Patel. 
C. C. Shah. 

Central Excise Laboratory, H. P. Parikh. 
Sayraji Jubilee Science Institute, 

Baroda, 

October 30, 1947. 


1. Watt, Diet, of Economic Products of India, 1, 
107-08. 


SOME BENZENE l:4-DISULPHONIC 
ACID ESTERS 

Carr and Brown^ have synthesised a number 
of p-alkoxy benzene sulphonic acid esters as 
possible local anaesthetics. Sen^ has made a 
systematic study of the action of toluene sul- 
phonyl chloride on phenols. With a view to 
studying the chemistry and pharmacological 
properties of disulphonic acid esters of the type 

)>-S02-0-x, 

where x = aryl radical, benzene-1 : 4-di$ul- 


1. Carr and Brown, ./. Amcr. Chem. Sac,, 1017, S®. 
1170. 2. Sen, A. B., /. hidhn C/tem, Abe, IDMl, 23, MU, 


SOME BENZENE 
1 : 4-DISULPHONAMIDES 

In the vastly expanding field of sulphonamldes, 
data on nuclear substituted sulpiionamidcjs and 
on di- or poly-sulphonamides are meagre, con- 
sequent on their reported pliarmacological in- 
activity.^ But the fact that 3 b^-dimetliyl-sul- 
phanilamide and aniline 3 :r)-disulphonannidet 
as also cta'-di- (p-amino-benzene sulplionamido) 
isopropyl alcohol- have some activity would 
indicate that search for new th era pout icals may 
profitably be pursued in the fudd of disulphon- 
amides with basic substituents in the nucleus. 
As a preliminary in this programme of work, 
a series of unsubstituted disulphonamides of 
the general formula, 1 :4-CnH4(-SO.,-NHR)n 
(where R is alkyl, aryl or heterocyclic residue) 
has been prepared. Benzene-1 : 4-dLsulphonyl 
chloride'^ has been reacted with twenty-four 
amines and the products, isolated and charac- 
terised. They are all soluble in dilute alkali 
and can be reprecipitated by acid. The amineH 
used and the products isolated are recorded 
along with their melting points in Table I, 
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Table I 


— R- =— NH-SOa-<^ ^-SOo-xNIH - 


S. No. 

1 

Amine used j 

Product 

m.p. ®C, 

1 

Methyl amine 

R CHj)., 

219-220 

2 

Ethyl amine 

RlCHoCPL.)., 

172-173 

3 

2-Pentyl amine 

R{ C MMe- C I-L. • GPL • C H-,). 

123 

4 

Isopropyl-propyl amine 

R CHMe-CHa-CHME.), 

174-175 

5 

d>-Toluidine 


233-2:!5 

6 

^-Toluidine 

K ( 

273-274 

7 

d)-Xylifline 

R(C„I[3-Meo). 

251-252 

8 

^/-Xylidine 

,, 

244-245 

9 

?^-Xylidine 

,, 

234-235 

10 

^-Anisidine 

R(c:,;ll4-OC.M5).. 

233-234 

11 

^.Phenetidine 


252-254 

12 

0-Chloraniliue 

R G,ILC1), 

275-276 

13 

;i-ChloraniUne 

,, 

291-292 

14 

w-Bromaniline 

R(C„tti-R,)„ 

249-250 

16 

a- N a ph th y 1 ami n e 

R(Ci„ 1 - 17)3 

285-286 

16 

i5-Naphthylamine 


263-265 

17 

^-Phenylene diamene 

R(CcH.j) 1:4 

340 (decomp.) 

18 

Benzidine 

/ 

C 0 H 4 / _\Coi -4 

300 (decomp.) 

19 

0-Tolui(line 

CoH,CM;/_\c„!L, CHa 

310 !decomp.) 

20 

a-Aminopyridine 

R(a-Cr,14N)3 

279-281 

21 

Sulph anil amide 

R(C;o14S02 NHo)2 

R/ 

\c„T4/ 

297-299 

22 

4~4' Diainino diphenyl .sulphide 

316 (tlecomp.) 

23 

44^ Diamino diphenyl sulphone 

/ C 0 U 4 V 

R< yaOi 

\ cvH, 

285 (decomp.) 

24 

Phenyl hydrazine 

RiNH—C, , 1 - 15)3 

169-170 


Full details will be published elsewhere. 

Our thanks are due to Mr. R. B. Kale for 
participating in this work in its preliminary 
stage. 

M. Raghavan. 
B. H. Iyer. 

Organic Chemistry Laboratories, P. C. Guha. 
Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

September 25, 1947. 


1 . Northey, E. H., C7i£w. to., 1940, 27 , 92. 2. Mann, 
F. G., and Watson. J., J. Chcm. to., 1943, 600. 3. 

Drushel, Wj A., and Eelty, A. R. Anur. J . Sci.., 1917, 

43 , 57. 


CONGO RED AS ADSORPTION 
INDICATOR 

Following the discovery of Fajans,i a large 
number of acidic and basic^ dyestuffs have been 
employed as adsorption indicators in argento- 
metric titrations. Recently, the applicability of 
a number of acidic dyestuffs has been demon- 
strated in communications-'^’^’*'* from this labo- 
ratory. 

Congo red (diphenyl-dis-azo-a-naphthylamine 
-4-sulphonic acid) has been shown to exhibit 
a marked colour change from blue to red at 


a pH range 3-5. It has both the sulphonic acid 
groups and the basic amino groups in the mole- 
cule. So it was expected that the dye would 
show a remarkable colour change when used 
in precipitation reaction, and it might be pos- 
sible to use the dye both in estimating halide 
ions against silver ions for which, acidic indi- 
cators like fluorescein have been used be- 
fore, and also in the opposite case, i.e., the esti- 
mation of silver ions by halide ions for which 
the basic dyes like rhodamine have been used. 

When a chloride solution (N/10) is titrated 
against silver nitrate with a drop of 0*2% indi- 
cator in neutral medium, the silver chloride pre- 
cipitate assumes a pink shade at the equivalence 
point. But the pink colour of the precipitate 
cannot be removed by the addition of an 
excess of the chloride solution. However, when 
the pH of the medium is maintained between 
3 and 5 (the range in which the indicator itself 
exhibits a colour change), the colour change is 
quite reversible. Thus when 10 c.c. of potassium 
chloride (N/10) was mixed with two drops of 
the indicator and 2 to 3 c.c. of N/1000 solution 
of nitric scid, and titrated against silver nitrate 
solution (N/10), the silver chloride particles 
were blue in colour so long as the chloride 
ions were in excess, due to a preferential ad- 
sorption of the basic form of the indicator. 
Just at the equivalence point, half a drop of the 
silver nitrate in excess turned the precipitate 
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pinkish in shade, to 

tion of the acidic form oftpr the end 

’“.lE'SSf wlSV maicto u in Pfogresn 

Chemical Laboratories, 

The University of AUahabad, mehrotra. 

Allahabad, ' 

October 14, 1947. 

1. Fajans and Hassel, ^^3 

8. Hodakow. 2. Phy. Chem 1927, ‘-/-ji/’ 

Mehrotra, Tewari and Dabe, Curr. ‘ ■ 

4.-, Jbid., 1947, 16.254 ; 5.- Proc. Nat- Acad. Set 

Ind., 1946, 15, Part 4. 


EFFECT OF STORAGE ON THE 
ALKALOIDAL CONTENT OF 
STRYCHNOS NUX-VOMICA SEEDS 


The effect of some conditions of storage on the 
constancy of the alkaloidal content of StrychftM 
miz-vomica was reported^ from this l^ora o y 
in 1932. Since then the seeds (from Shphari- 
kota, Nellore) stored in a gun^ 
humid atmosphere of Dehra Dun (average 
annual rainfall 85", about 60" of w^ch occw 
in July-August) have tieen tested from time 
to time for appearance and for total alKaioiaai 
and strychnine content. The results are given 
in the following table. 


Effect of storage of Nux-vomica seeds 
on the Alkaloidal content 


Time of storage | 
(months ) | 

Total Alkaloidals 
(on dry basis) 

Strychnine 

1 (on dry basis) 

0 

2-75 

1-20 

1-5 

2-65 

1*15 

2-5 

2-60 

1-20 

14*5 

1 2*55 

1*23 

26-5 

2-76 

1-21 

38*5 

2*63 

1-20 

60*5 

i 2-55 

1-23 

62-5 

2-62 

1-30 

74*5 

2-58 

1*26 

104 

2-68 

1-27 

194 

2*70 

1-17 


The above data clearly show that for the last 
sixteen years the total alkaloidal and strych- 
nine contents of the seeds have remained prac- 
tically unaltered. The seeds also have not so 
far exhibited any lessening of their bright and 
silky appearance. It may, therefore, be stated 
that, for the purpose of storage, the mature 
seeds should be collected and stored in gunny 
bags in the usual way till required for the 
preparation of the tincture or the manufacture 
of strychnine and brucine. In this connection 
attention may be drawn to the poor grade seeds 
that are occasionally met in the trade. The 
5 »or quality is due mainly to the initial low 
alkaloidal content of seeds from the same or 
ch^ly allied specie from different localities 


and not to any deterioration caused by long 
storage. 


Chemistry and M.F.P. Branch, 
Forest Research Institute, 
Dehra Dun, S. 

October 27, 1947. 


V. PUNTAMBEKAK* 


1. Puntjimbekar and Krishna, (h/artcrly J. Phatm^ 
PJiarm.^ 1932, 5, 633- 


CHEMICAL EXAMINATION OF THE 
SEEDS OF DERRIS SCANDENS 

Certain species of DeiTis, especially D. 
tica and D. ferruginea, are very useful plant 
insecticides due to their toxic constituents, 
rotenone and allied compounds, known under 
the name Rotenoids. The roots of Derris 
scandens were first examined by Krishna and 
Ghosei while making a survey of rotenone- 
containing vegetable insecticides of India, and 
they reported the absence of rotenone in them« 
Clark- as well as Rao and SeshadrK* came to 
the same conclusion, but obtained scandenin as 
the major component which was found to be 
markedly toxic to fish. The seeds of D. elUp- 
tica-^ and Tephrosia Candida^* have been report- 
ed to contain small amounts of rotenone, A 
sample of the seeds of D. elliptica from Mysore 
gave a positive Durham test.<' With a view to 
isolating any crystalline toxic component, spe- 
cially scandenin that might be present in the 
seeds of D. sandens, th-e present investigation 
was carried out. 

The crushed seeds were first extracted with 
petroleum-ether by cold percolation, and the 
extract on concentration gave an oil (yield : 
10*0 per cent.) having the following character- 
istics. 

Colour : Golden yellow. 

Lovibond scale through 1 cm. cell : 

Yellow 22-0 ; Red 4*0. 

Taste : Slightly bitter and irritant. 

Specific Gravity (30® C.) 0-9125. 

Refractive Index (30® C.) 1-4645. 

Acid Value 0-920. 

Iodine Value (Wij’s) 10T50. 

Sap. Value 169-20. 

Unsap. Matter 1-50 per cent. 

^ Detailed investigations regarding the glyce- 
ride structure and the fatty acid composition 
of the oil are in progress and will be published 
soon. 

The unsaponifiable matter was a soft yellow 
mass ; and it gave strong colour reactions for 
the presence of fairly good amounts of phyto- 
sterols. Two crystalline fractions could be ob- 
tained. Sterol Fraction A : Crystallized from 
acetone-methyl alcohol mixture in the form of 
small hexagonal plates, m.p. 116®-17® C.; deep 
blood-red colour turning to brown after stand- 
ing for 4 hrs. (Salkowski reaction) and a play 
of colours from reddish brown, pink, blue to 
green (Lieberrmann-Buchard reaction) ; ace- 
tyl derivative crystallised from hot alcohol, 
m.p. 112®-13° C. Sterol Fraction B : Crystal- 
lised from acetone in broad rectangular plates^ 
m.p. 137®-38®; strong colour reactions as for 
fraction A ; acetyl derivative crystallised from 
hot alcohol, m.p. 133®-34® C. In addition, a 
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soft yi'lliiw mn.s.s, mellinK at 70‘'-80'' C., was loft, 

frtHn wliich no crystalline derivative could be 
obtained, but still it gave sterol reactions. 
Detailed characterisation oC the iractions is also 
being, done. 

'Pile residue from petroleian-ether extraction 
was t'xlracttHl in the cold with chloroform. 
The <»xtract was coiuxaitrated to a small bulk, 
and hair tinuss its volume of ether added to 
isolate any scandenin pre.sent whicli Ls sparing- 
ly .solubh‘ in ether. No solid separated even 
aflta* standing for some days in an ice-chest 
indicating tht‘ absence of .scandenin. 

Furtlua* work on tiie otlu'r constituents of the 
KCH‘ds has also been takcm up. 

Our thanks are due to Prof, T, It Seshadri 
for his suggestions and kind interest in this 
waa'k. 

" C \ J. Dasa Rao. 

S. Sank AH A Subhamanian. 
De|)t. of Cheniieal Technology, 

Andhra University, 

Waltuir, 

October 1047. 


h Krishna and {ihose, huUan Forest Leaflet^ 1942, 
NtK 2(h 2. C*hnk,y. Chrm., 1942, 8, 489. 2. Kuo 

and ScHh.idri, /V r. /mi, Head. .SV/., 19 1-6, A, 24 2(J5. 
4 llulman, “ Vcgriabh* lnswut:id<*s,” Imp. /nst. 
/tu/ktiff, 1940. 5. Krishna and Uhosta Curr. AVA, 

lUP8, 6, 454. 5. Wor.HUy., Amt. Appl. lUoL, 1927, 24, 

690. 


MOSAIC DISEASE OF MALVASTRUM 
COROMANDELMNUM GARCKE 

MaUHnsfrurn coromandelianmn Garcke*^ (Syn : 
Mai iHixf ruin tricuspidatuni, A. Gray, and Malva 
mm) iturndv liana Linn.) belonging to the Natu- 
ral Or<i«*r Malvaceas is an introduced weed 
common iri roadside and waste places in seve- 
ral part.s of India. I have had under observa- 
tion for some time in Bangalore a vein-clearing 
mosaic of this plant hitherto unreported in the 
litia’aluri^ of th<^ subject. The drst symptom 
on young and old leaves i.s a clearing of the 
veins (A in Fig.), the intcs-velnal areas being 
green. In very old attacks, the affected leaves 
show a general yellowing (B in Fig.). The 
vein-clearing symptom is prominent on young 
leaves. Old leaves remain green. Some bran- 
ches of infected plants are green and healthy. 
In many cases old leaves may be green, while 
the branches arising from their axils are chloro- 
tic (C in BTg.). Affected leaves do not show 
any malformaticm or rugosity, except a reduc- 
tion In size. Inhere Is a tendency in some cases 
for the knaves to show an upward curling. No 
enatlons or foliar growths as have been de- 
scribed for the virus disease of Sakel cotton 
occur in M. coromandclianum. There is a 
dwarfing of the entire plant. The condition 
resembles the vein-clearing mosaic of bhendi 
(mbkctm emulentus L.), of Uppal, et 
the A-type of infectious chlorosis described by 
liertzsch’^ for KitaibeMa idtifolia (Malvaceae). 
It has no resemblance to the A-tvpe infectious 
chlorosis of Abutilon indicum, and Sida napea, 
described by Hertzsch^ where the leave® have 
no chlorophyll, and small and crinkled. 


The symptoms are very similar to those of 
transparent kroepoek (leaf-curl) of tobacco 
characterized by a curling of the leaves to- 
wards the ventral side, and the clearing of 
the veins, enations being absent. 

Mosaic diseases of the wild plants of the 
Malvaceae, do not appear to have received the 
attention in India that their possible connec- 
tion with the mosaic diseases of the cultivated 
crops of the same family like cotton and bhendi 
(Hibiscus esculentus L.) would seem to justify. 
Malvastrum is a genus of plants very closely 
allied to Malva, Sida, Abutilon, etc. Pruthi 
and Samuel'^ barely mention a virus on Sida 
rhomhiSolia, which they say is the same as 



A. Young leaves showing vein clearing : H. Leaf 
showing general yellowing and upward curling; C. 
Green leaves from the axils of which chloroiic branches 
arise. 


that causing leaf-curl in tobacco. Uppal, Patel 
and Kamat4 Ust a virus only on Hibiscus escu- 
lentus. According to Uppal et aV- the^ first 
symptom of this yellow mosaic of bhendi is the 
clearing of the veins ; there is no marked 
mosaic, but only a general chlorosis m the 
young leaves which may or may not show 
patches of light grep. They were able to 
transmit the virus with the aid of 
fly Bemisia gossypiperda (according to Pruthi 
and Samuel, Sylvestri considers B. gossy- 
piperda to be a synonym of B. tabaci, whicn 
they have found feeding on Sida rhombtfoha 
and S. cordifolia among other plants) to AltncBa 
rosea and back to bhendi. 
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Smith'' reports a mosaic di^ase 
sylvestris L., the common mallow, wh®re the 
affected leaves are slightly distorted, and oc 
casionally show blistering. 

Stahl'i report that mallow 

harbours the virus of curly top 

beet. Carsner' has succeeded m iransmittmg 

the curly-top of sugar-beet to Malva parm- 

flora. 

Of special significance in this . 

Owen’s’' description of a inosaic . 

Malachra alceifolia of the Malyace^, where, m 
the young leaves, the veins alone are cleared. 
He describes also a mosaic of Trmmfetta lap- 
pula (Tiliaces) showing conspicuous vam- 
clearing and very sharply defined mter-vemal 

chlorosis, the two symptoms frequently occur- 
ring together on the same leaf. In 
esculentus in Trinidad, the chlorosis is in e 
veinal without veinal chlorosis^ ; Sida spp^ 
show inter- veinal chlorosis and a 
amount of vein-clearing. _ Owen- considers tn 
mosaic of H. esculentus in Trinidad to be not 
the same as in India, and to be not of nauc 
economic importance. 


Since the mosaic disease on Malvastrum coro- 
mandelianum Garcke, is characterized by 
clearing of the veins, a symptom characteristic 
of the mosaic of Hibiscus esculentus m India, 
there is a possibility of this weed acting as an 
alternate host for the virus of bhendi mosaic. 


(Fig. 1) and have examined single separated 



Fig. 1. A piece of normal tail of Mahuya dissjmilis 
showing the disposition of scales in relation to scutes, 
( X 8) ca.^ canal. 

scutes (Fig. 2) under the microscope, I have 
failed to discover the interconnecting bridges. 
The appearance in whole preparations which 



Deparment of Agriculture 
in Mysore, Bangalore, S. V. 
September 23, 1947. 


Venkatarayan. 


Fig. 2. An isolated canclal s::ale of Mahuya dUsitnilis 
stained with alizarin and mounted in Canada balsam, 
(x 12) ca,y canal ; h,, hole. 


* I am indebted to Sri. S. N. Chandrasekhara Iyer, 
Government Lecturing and Systematic Botanist, Agri- 
cultural College. Coimbatore, for the identification of 
the plant 

1. Uppal, B. N., Varma, P. M., and Capoor, S. P., 
Curr. Sci., 1940, 9, 227. 2. Hertzsch, W. Beitrage^ 

zur infehtiosen Chloro. Zeitsekr. f. Bot., 1928, 20, 65- 3. 

Pruthij H. S., and Samuel, C. K., Ind, /. Agr. Set , 1942, 
12, 35. 4. Uppal, B, N., Patel, M. K., and Kamat, 

M. N., Dept. Agr. Bombay Bull., 1935, 176. 5. Smith, 
Kenneth M., A Texi-book oj Plant Virus Diseases, 
p. 554. J. & A. Churchill Ltd., London, 1937. 6. 
Bonequet, P. A., and Stahl, C. F., J. Ecofi. Ent., 1917, 
10, c92. 7. Carsner, E., Phytopath., 1919, 9, 413. 

8. Owen, H., 1946,23, 157. 


THE DERMAL SCUTES OF MABUYA 
DISSIMILIS HALLOWELL 

In Mahuya dissimilts, the scales are enforced 
by a system of underlying bony scutes, which, 
Sibtaini claimed, “are not definitely marked off 
from each other at the boundary lines, but are 
interconnected by means of narrow bridges”. 
ALthough I have carefully studied the skin of 
this lizard in alizarin-stained preparations 


Sibtain perhaps mistook is due to the overlap- 
ping edges of contiguous scutes having been 
made extremely transparent in the preparations. 

I am grateful to Professor Beni Char an 
Mahendra for assistance in writing the present 
note. 

Birla College, Syed Muzammil Ali. 

Pilani (Jaipur State), 

August 29, 1947 


1. Sibtain, Proc. Ind. Acad. Sci., B, 1938, 8, 67. 


A LATENT VIRUS IN TOMATO 

A VIRUS which is often carried symptomlessly 
in tomato, was recovered during inoculation 
experiments in connection with the studies on 
“Smalling Disease of Tomato”, Inoculations 
were done on tomato plants grown in the insect- 
proof house and it was observed that al- 
though the Smalling disease is not sap-trans- 
missible the plants so inoculated developed a 
faint and fleeting mottle. Repeated inoculations 
showed that this virus could be recovered from 
large number of tomato plants in the field in- 
cluding those not affected by Smalling disease. 
The Srualling disease has, however, been shown 
to be insect-transmitted, the vector being the 
white fly {Bemisia tabaci). 

The tomato plants in the field were of the 
variety, Buttons^ early market, and the same 
variety was used throughout the experimental 
work. For studies on the properties of the 
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virus, tobacco plants ol variety White Burley 
woic used since these plants exhibited clear 
symptoms of the disease. Inoculations were 
done by rubbiiu^ the standard extract on the 
leaves of healthy plants using carborundum 
powder as abrasive. 

Lycopersievm e.^culcmtum Miller, Tomato : — 
The tomato plants in the insect-proof house 
develop a very faint mottling six to twelve 
days after inoculation. At times the younger 
leaves of these plants appear pale. The symp- 
toms, however, are transient and after the 
disappearance of the symptoms the plants look 
perfectly normal though the virus is carried 
throughout their life. 

Infected tomato plants develop intracellular 
inclusions, i.c., typical X-bodies and cubical 
crystals. The inclusions are usually more pro- 
minent in the epidermal hair. Fresh material 
mounted in water was employed for this pur- 
pose. The X-bodies develop only in some of 


the cells, usually in the lowermost two cells, and 
they lie in close association with the nucleus. 
There is only one X-body in a cell. The nuclei 
of these cells in which the X-bodies are formed 
are enlarged and slightly deformed. Often they 
appear as lobed structures and usually persist 
in the cell. Only in very rare cases were cells 
observed with X-bodies in which the nuclei 
have completely degenerated. In most 'of the 
cases the nucleus acquires a sort of depres- 
sion in which the X-body lodges. The 
X-bodies were found to develop in the 
same manner as described by Sheffield.’- Prior 
to the formation of the X-body numerous 
granules appear in the cell which are carried 
along with the streaming cytoplasms. These 
granules gradually increase in number and ac- 
accumulate near the nucleus and finally aggre- 
gate to form the typical X-body (Fig. 1). They 
§re usually round and their average diameter is 


crystalline blocks are cubical 
and their number varies in different cells. The 
size of crystals also varies in different ceUs, the 
bigger ones measuring about 6 a. In some cells 
the crystals are found in close association with 
disintegrating X-bodies. 

Nicctiana tabacum L. var. White Burley 
The symptoms develop from six to twelve 
days after inoculation in the form of light green 
mottling which generally starts from the tip 
and periphery of the inoculated leaves. It gra- 
dually spreads on the entire leaf and finally 
to all the other leaves (Fig. 2). Usually the 



symptoms remain for a longer period, though 
ultimately these disappear. The plants, as in 
thie case of the tomato, appeared perfectly 
normal after the symptoms had been masked. 

A number of other Solanaceous plants were 
tested for the host range of the virus. Harri- 
son's special and German Samsun varieties of 
tobacco exhibit similar symptoms as that on 
White Burley. 

Nicotiana rustica L., Nicotiana sylvestris Spe- 
gaz and Comes, Nicotiana glutinosa L., Capsicum 
annuum L., Solanum tuberosum L. and Datura 
stramonium L. failed to develop any obvious 
symptoms of infection. Faint mottle was, how- 
ever, observed on Solanum nigrum L. 

The virus is rendered innocuous by exposing 
the expressed sap of the diseased tobacco 
plants to 59° C. for ten minutes. It withstands 
dilution up to 1 : 10,000 and retains infectivity 
in extracted sap for 24 hours at room tempe- 
rature. The experiments were conducted during 
the months of January and February in Delhi. 

At one stage of the investigation and causal 
virus was suspected to be a weak strain of 
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Scianum virus L., bui this view 

by the immunological tests carried out in 

connection. 


Division of Mycology and 
Plant Pathology, 

Indian Agri. Res. Institute, 


R. S. Vasudeva. 
J. Sam Raj. 


New Delhi, 
September 30, 1947. 


!. Sheffield, F. M. L-, Aftn. App. BioP, 1931, 18, 471. 


A CASE OF POLYEMBRYONY IN 

WAHLENBERGIA GRACILIS SCHRAD. 

Wahlenbergia gracilis Schrad. is a member of 
the family Campanulacese, In the allied family 
Lobehacese cases of polyembryoni have been 
recorded for Lobelia syphilitica Linn, by Cretet 
and for Isotoma longifiora Presl. by Kausik and 
Subramanyam.- In L. syphilitica one or two 
additional embryos develop from the suspensor, 
and in I. longifiora the additional embryo ap- 
pears to take its origin from one of the termi- 
nally situat^ suspensor cells as a lateral bud. 

The development of the embryo in Wahlen- 
bergia gracilis closely follows the sequence of 
development that has been described for other 
members of the Campanulacese and the Lobelia- 
ceae. In one case two embryos were noticed 
in the same ovule (Fig. 1) and surrounded by 



FiG. i. £mk I and 2. The two embryos; End 
EndosperiB; ./«/■,, Integumentary tapetum. x 616 

tJiese, one is longer 
frig. 1 , Emb. 1) and is at a comparatively 
Sw stege Of development than the 

oth». The terminal two or three cells of this 
th 'Jftical walls while the lower 
«ils form the filamentous suspensor. This is 
^noi^y developed embryo from the ferU- 
Ited egg. Ov«- this embryo and superposed 


over its suspensor the second embryo is seen 
(Fig. 1, Emb. 2). The terminal cell of this 
embryo shows a vertical wall. While it is diffi- 
cult to state how the second embryo has arisen, 
it is interesting to note that polyembryony, 
which has been reported in the Lobeliaceae, 
should also occur in the allied family Campa- 
nulaceae. 

My sincere thanks are due to Dr. L. N. Hao 
for kind encouragement. 

Department of Botany, K. Subramanyam. 

Central College, 

Bangalore, 

October 29, 1947. 


1. Crete, Fierre, Bull- Soc. Bot . Emitce^ 1939, 85, 
580. 2. Kausik, S. H., and S.d.iramanyam. K., Curr. 

1946, 15, 257. 


live fungi CULTURE COLLECTION 
AT THE I.A.R.I. 


The foundation of our fungi culture collection 
was laid in 1936 when a small beginning was 
made with the object of making available to 
Universities, Educational Institutions, Myco- 
logists and Plant Pathologists authentic cul- 
tures required for training or research. Our 
collection, being the first of its kind in India, 
can therefore rightly claim to be a national 
collection. In 1940 the number of cultures 
maintained at this Institute was almost 500, of 
which almost half the collection consisted of 
fully identified cultures. It was then felt that 
the staff available in this division for main- 
taining this national asset and for meeting the 
demands for cultures from scientists and in- 
dustrialists was not sufficient. The LC.A.R. 
was therefore approached in 1940 for funds to 
meet the cost of extra staff. The Council con- 
sidered this work “as of a high scientific and 
practical value” but at the same time insisted 
that this activity should form part of the nor- 
mal work of the Institute”. Therefore the 
Council sanctioned a grant for a period of two 
years from April 1st, 1943. The Government 
recognising the maintenance of culture collec- 
tion to be of a permanent recurring nature, 
it was made an integral part of the Institute 
in 1946. 


At present the collection consists of 700 
cultures of which 325 are of pathogenic and 
mould fungi. 

The one assistant that has been sanctioned 
for this collection is wholly occupied in carry- 
ing out the routine required for such collec- 
tion. Not much time can be spared for carry- 
mg out researches in the maintenance of fungi. 
However, certain amount of research work is 
being done For example, a new method for 
sealing culture tubes has been evolved as a 
res^t of which the longevity of certain groups 
of fungi IS increased. They do not now, there- 
fore, require to be subcultured as often as 
Deiore. 

collection, which is of 
national value can only be increased with the 

Patho!Sste'S?Tn11“ Mycologists and Plant 


Indian Agric. Research Institute 
New Delhi, 

October 17, 1947. 


J. F. Dastur, 
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EFFECT OF DIFFERENT TREATMENTS 
ON THE REMOVAL OF HYDROCYANIC 
ACID FROM THE BURMA BEAN 
fPHASEOLUS LNNATVS LINN.) 

The existence of a cyanogenetic glucoside in the 
Burma bean (also known as the Rangoon bean 
Java bean) has long been known and 
different methods for the removal of the hydro- 
cyanic acid have also been suggested.i-5<‘ 
These methods are generally based on the 
water-solubility of the glucoside and its removal 
on prolonged soaking in water. Such a pro- 
cedure also involves loss of dry matter (15-25 
per cent.), discolouration, and cracking of the 
skin on drying. The bean absorbs its own 
weight of water and the evaporation of that 
quantity also becomes expensive. Other 
methods of treatment are also possible by 

(i) changing the composition of the steep 
water, (ii) facilitating conditions for inter- 
action between the glucoside and the enzyme 
present in the bean followed by drying, 
(iii) prolonged cooking for not less than two 
hours which removes most of the hydrocyanic 
acid, (iv) strong heating to destroy the enzyme 
and (v) still stronger heating (at about 250 =C.) 
to decompose the glucoside. Recently, steep- 
ing in presence of sulphur dioxide (as in starch 
manufacture) or dilute ammonia has been 
recommended. Interaction between the enzyme 
and the glucoside takes place in presence of 
water and, in fact, that procedure forms the 
basis for the quantitative release of HCN for 
the estimation. Heating of the dry bean at 
120 "-150* C, for about ten minutes destroys 
most of the enzyme, while frying in oil or fat 
(as for any food preparation) decomposes the 
glucoside. The human consumer invariably 
cooks the food, while the animal is fed with, the 
bean or bean-meal, generally, in the raw state. 
Minute quantities of hydrocyanic acid are 
harmless and in fact, 2-4-6 mg. is the medicinal 
dose for certain disorders. 50-80 mg. is stated 
to be the lethal dose for human subjects. As 
cases of poisoning have been recently reported, 
all these factors have to be taken into account 
when determining the cheapest and the most 
efficient procedure for treatment. 

The Burma bean is now marketed as four 
distinct varieties : (i) the Double White (But- 

ter bean) variety which we have found to con- 
tain 90-160 parts per million (p.p.m.) as HCN ,* 

(ii) the single white variety containing 100- 
300 p.p.m.; (iii) the chocolate brown (Sultani) 
variety containing 90-140 p.p.m.; and (iv) the 
speckled variety, 150-350 p.p.m. Some sam- 
ples of the ‘single^ white variety are reported 
to contain over 500 p.p.m. The cases of poison- 
ing recently reported have been mostly traced 
to the consumption of the single white and the 
speckled varieties. In actual practice, the two 
white and the two coloured varieties are likely 
to get mixed, so that any method proposed 
should be applicable to even the variety with 
the maximum hydrocyanic acid content. 

Our observations have shown that moisten- 
ing of the whole bean with 15-50 per cent, 
water, standing overnight and 
causes cl drop of about 20 per cent, HCN though 


occasionally higher figures have been obtained. 

when heated for 10-15 minutes 
of the gluco- 
side HCN and practically no free HCN is form- 
ed on steeping or cooking in water as the on- 
zyme is destroyed by the previous heating. 
We have yet no evidence to show that the resi- 
dual glucoside will not react with the body 
secretions to form any free HCN. 

On making the bean into a flour and then 
moistening it, the reaction between the enzyme 
and the glucoside proceeds fairly rapidly. The 
following were some of the results obtained 
i^oistening the flour, drying it in the open 
and then cooking the flour with water for 
20 minutes. 

Table I 


Variety of bean 

! 

Percentage of w^ater 
added to flour 

Hydrocyanic acid con- 
tent (in p.p.m.) 

Fresh bean 

Wetted and 
dried flour 

Wetted and 
dried flour 
after cooking 

Single white 

25 

50 

300 

69'7 

23.7 

23.8 

22-0 

Double white (butter 
bean) 

50 

160 

48*1 

12-0 

Chocolate bean 
(Sultani) 

rro -1 

25 

50 

140 

29*2 

! 

10*3 

2.2 


flour followed by drying offers a potent method 
of removing most of the free and combined 
HCN. As cooking will remove further quan- 
tity and as flour has got to be cooked for 
human consumption, this procedure offers defi- 
nite practical possibilities. The actual working 
details for large-scale application have, how- 
ever, got to be worked out. 

As moistening and cooking are important 
factors in the removal of HCN, and as these 
are invariably employed in the preparation of 
food, some experiments were carried out with 
the raw (untreated) flour (passing 20-mesh 
sieve) prepared out of the Double White (But- 
ter bean) variety containing 160 p.p.m. of HCN, 
using it in the same way as any other flour 
for a number of food preparations. The latter 
were analysed for their HCN contents. Calcu- 
lations of the quantities of food preparations 
required for consuming the tonic (medicinal) 
and the toxic dose were also made. Consumer 
tests were also carrid out on the preparations 
made out of Bengal gram, black gram or wheat 
as the case may be. 

It may be noted that the oil-fried prepara- 
tions contained absolutely no HCN while the 
others contained only very small quantities. In 
all the cases, it would be physically impossible 
to eat such large quantities to reach the toxic 
dose. The consiroer tests also showed that the 
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Table II 


^ -fnnr7 r)revarations jrom Burma Bean (Double White 

Hijdrfjcimnic acid content 0 / food prepara 


, I Quantity of the 
HCN (free and | ^o.^D^ration re- 


i oreDbi- 

Narae of prepaistion Lombined) in the; P^' 
'rf- IriuUT. apo used in j pj^paration in j 
i p.p.m. 


Sciiitii India 


for the 

, tonic dose 
' (6 mg.) of HCN 


Dvsj: 

£:li/y 

da 

fi\-nda 
I ’//war- 

A'fMin- ’a! ■•} 

My-,repikh 

Ha:: J 

M:n sfd 

UW/'.-i Jy 

/'.V n 

A’h Ji {iki.k s ''//fd) 


3-18 

Nil 

2i-60 

11*80 

11*12 

7.34 

6-80 

7*79 

2*38 

2*38 

0*13 


1887 gms. 
(4 lbs. 2 oz.) 
Infinite 


278 gms. 
(10 oz.) 
508 gms. 

(1 lb. 2 oz.) 

540 gms. 

(1 lb. 3 oz.) 

817 gms. 

(1 lb. 13 oz.) 

882 gms. 
fl lb. 15 oz.) 

770 gm.'^. 

(1 lb. 11 oz.) 

2521 gnr.s. 
(5 lbs. 9 02 .) 

2521 gms. 
(5 lbs. 9 oz.) 

1170 gms. 
(2 lbs. 9 oz.) 


Quantity of the 
preparation requ- 
ired for the toxic 
dose (50 rag.) of 
HCN' 

No. of units that 
should be con- 
sumed for the 
toxic dose 

Maximum possi* 
ble consumption 
at a sitting 

15725 gms 

393 idclalie.s 

20 idclalies 

(34 lbs. 10 oz.) 


15 

25 

Infinite 

Ir finite 

” 


50 

” 


20 

2317 gni*;. 

5 Ib.s. 2 oz. 

1 lb. 

(5 lbs. 2 oz.) 


1 lb 

4233 gras. 

9 lbs. 5 oz. 

(9 lbs. 5 oz) 


.10 slices 

4500 gms. 

225 slices 

(9 ib.s 15 oz.) 

of usual size 

1 lb. 

6808 gms. 

15 lbs. 

(15 lbs.) 


1 lb. 

7350 gms. 

16 lbs. 3 oz. 

(161hs. 3 oz.) 


1 lb. 

6450 gms. 

14 11.S. 3 oz. 

(14 lbs. 3 oz.) 


20 chappatis 

21008 gms. 

525 chappalis 

(46 lbs. 4 oz.) 


20 puris 

21008 gms. 

1751 puris 

(46 ll^s. 4 oz.) 



9750 gms. 

21 lbs. 8 oz. 

2 lbs. 

(21 lbs. 8 oz.) 




preparations were quite satisfactory, and in 
some cases, even superior to the grains that 
are generally used in South India. 

The use of the bean as flour is distinctly 
preferable to that in the whole condition. The 
former can also be used in a variety of ways. 
Althoujgh the results with one variety are en- 
couraging, further work is needed to determine 
whether mere conversion of the raw bean into 
fine flour is sufficient in the case of all the 
varieties. Other methods of treatment are also 
being studied and the results will form the sub- 
ject of a later communication. 

S. A. Rahman. 

S. S. De. 

V. Subrahmanyan. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

October 27, 1947. 
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ASSAY OF GLOBIN INSULIN 
PREPARATIONS 

While methods of assay of the potency of In- 
sulin and Protamine-Zinc-Insulin as well as of 
the determination of the prolongation effect of 
the latter are described in the literature, no 
satisfactory method for the assay of Insulin 
in Globin-Insulin preparations has yet been 
worked out. The method for the study of the 
prolongation effect of Protamine-Zinc-Insulin 
preparations is not strictly applicable for Glo- 
bin-Zn-Insulin preparations because hypogly- 
caemic effect of the former is significantly more 
prolonged than that of the latter, and the 
criteria suggested for Protamine-Zn-Insulin 
cannot be applied to Globin-Insulin. This will 
be apparent from Graph I which represents the 
average trend of the blood sugar curve under 
Insulin, Protamine-Zn-Insulin and Globin-Zn- 
Insulin. 

In order to assay the potency of Insulin in 
Protamine-Zn-Insulin, the suspension is broken 
and dissolved with acid and diluted with nor- 
mal saline. The resulting solution behaves like 
ordinary Insulin for purposes of assay of its 
potency. The Globin-Insulin preparations are 
already in solution with a pH between 3-4 to 5. 
The addition of acid saline to this does not 
alter the nature of the curve for hypoglycaemic 
effect. It is, therefore, essential to work out 
a method for the assay of potency of Insulin 
in such preparations. A criterion has also to 
be fixed for the determination of its prolonga- 
tion effect so that on this basis a sample of 
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Globin-Insulin can be considered satisfactory 
for use. 

Reiner et alJ have suggested a comparison 
of the Globin-Insulin with regular Insulin, the 



latter being injected in two portions five hours 
apart, keeping the total dosage in both cases 
the same. This method does not appear to have 
beem followed and worked out in detail yet. 

We had to test a large number of Globin- 
Insulin preparations recently and, therefore, had 
the opportunity of giving this method extensive 
trials. A comparative study of the hypogly- 
c?emic effect at different intervals with one 
dose of Globin-Insulin, given at one time and 
the same dose of regular Insulin in two por- 
tions five hours apart has been made in Table I. 

Table I 



Number of 1 
Rabbits 1 


Average lUoocl Sugar 
(ingni. per cent.) 


0 

2In.s. 

•1 ins. 

7 hrs. 

Average. 
B.S. red 

(Uobin' Insu- 
lin -5 
uiiits/kgm- 

20 

1 

104-0 

(18-2 

08-0 

72-0 

33-2% 

Reglilar Insu- 
Un given in 

2 doses at 

5 hvs, inter- 
val -2x0-25 
Units/kgm. 

20 

1 

105-0 

04-0 

85-2 

(iO-O 

30*4% 


The average hypoglycmmic effect of Globin- 
Insulin in seven hours is approximately equal 
to that of regular Insulin during the same period 
provided the latter is given in two doses of 
five hours apart. If, however, the average 
hourly hypoglycaemic effect of Insulin over a 
period of five hours is compared with that of 
an identical dose of Insulin given at the same 
time, the effect of Globin-Insulin (35 per cent.) 
has been found to be significantly more than 
that of Insulin (31 per cent.). 

While the hypoglycaemic effect of Globin- 
Insulin starts early (almost at about the same 
time as Insulin), and the effect is sustained even 
at the end of five hours, the effect of regular 
Insulin would have almost disappeared by this 
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X accounts for the higher average 

with the former. 

Central Drugs Laboratory, H. Biswas. 

India, B. Mukerji. 

Avenue, N. K. Iyengar. 

Calcutta, 

September 23, 1947. 


^ 1. Reiner, L., Searle, D. S., and Lang, E. H., Prtfc. 
Soi:. Exper. Biol, and Med., 1939, 40, 171. 

NI-ThO,-KIESELGUHR (100: 18 : 100) 
CATALYST FOR THE FISCHER-- 
TROPSCH REACTION. PART II 

In continuation of our previous worki we have 
carried out experiments with the nickel cata- 
lyst but with blue water gas (CO: Hoi: 1* 1) 
instead of the synthesis gas (CO ; : : 1 : 2) 
previously used. 

It was felt that it would be more economical 
if water gas produced by the reaction of steam 
and coal, after purification, could directly be 
fed to the converters instead of enriching the 
gas with an additional volume of hydrogen. In 
these experiments it has been found that 
(a) water gas also gives yields of hydro- 
carbons comparable to those given by the syn- 
thesis gas, (b) gaseous hydro-carbons prepon- 
derate over the liquid hydrocarbons and (c) the 
yield of methane which is much less than 
what was obtained with 1 : 2 gas, remains al- 
most constant with increasing space velocity 
which is indeed a desirable feature. It has also 
been noticed that the maximum yield (about 
125 gms. per cu. metre of gas) is obatined with 
a space velocity of 0*9 litres per gm. of nickel 
and these findings are in accordance with results 
obtained by workers in Germany and elsewhere. 
The yields are plotted against the space velo- 
city in the graph. 



The experiments are carried out at atmosphe- 
ric pressure at 195® C. and the catalyst is found 
to be very steady. 

Dept, of Pure & Applied Chemistry, 

General Chemistry Section, J. C. Ghosh. 
Indian Institute of Science, N. G. Basak. 
Bangalore, G. N. Badami.. 

November 1, 1947. 


1. Ghosh, Basak and Badami, Curr. Sci., 1947 16. 
318. 


Letters to the Editor 
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REVIEWS 


Probit Analysis : A Statistical Treatment of 

the Sigmoid Response Curve. By D. J. 

Finney, with a Foreword by F. Tattersfield. 

(Cambridge University Press), 1947. Pp. xiii 
256 with 23 diagrams and 7 tables. 

Price ISsh. 

Probit analysis as a branch of applied stat- 
istics is of very recent growth. But this does 
not make it less useful or important. Modern 
scientific research in medicine, biology, entomo- 
logy, toxicology’ and allied subjects can only be 
carried out properly with a knowledge of the 
necessary statistical theory, as Dr. Tattersfield 
rightly asserts in the Foreword. And in bio- 
logical assays, where the potency of a new 
drug or a germicide has to be assessed, statisti- 
cal methcxi supplies the only tool. But up till 
now’ no book was available to the worker in 
this branch of science (or arts, to be more 
correct). Mr. Finney is to be congratulated 
for bringing out this valuable book and thus 
earning a name as a pioneer. Very few would 
have been more competent to wTite such a book 
as Mr. Finney as he has both the quality and 
equipment to undertake the task — a ^und 
theoretical knowledge (of the Fisherian tech- 
nique) and an extensive practical experience. 

In WTiting the book Finney has tried to follow 
the style of his illustrious teacher, Prof. Fisher, 
in his famous book Statistical Methods for Re- 
search Workers. The book is primarily meant 
for w’-orkers practically engaged in biological 
assays, and so all theoretical discussions have 
l:^n avoided as far as possible. The computa- 
tional procedure are w'ell illustrated by copious 
examples. 

The book contains ten chapters, two append!-' 
ces, seven tables and a list of references. The 
first tw’o chapters introduce the reader to the 
problem of biological assays, its difficulty and 
specific characteristics — ^the idea of quantal re- 
s^nse, and the dosage response curve is also 
discussed and the LD50 (median lethal dose) 
is explained. The problems of probit regres- 
sion, relative potency, etc., are dealt with in 
the succeeding three chapters. The modern 
developments (substantially made by the author 
himself) such as factorial experiments in bio- 
logical assays, toxic action of mixtures of 
poisons (joint action covering similar aotion 
and mdei^ndent action and synergism) and 
other miscellaneous problems are considered in 
the^ re^ of the bcxjk. The two appendices ex- 
plain in a nutshell the main practical and theo- 
retical framevrork of problem. As already 
rminted out, the book will be of great use to 
research wrorkers engaged in assessing the toxi- 
city of jK5is£His and allied problems. 

The author has tried to write, as far as pos- 
sible, in non -technical language. Any one with 
the help of a calculating machine will be 
able to master the routine procedure of the 
analysis by following the detailed guidance. 
Ihe is illustrated with a large number 

of examples taken from actual exi^ment, and 


the style of writing is lucid. The printing is 
quite good, but not free from a few mistakes. 
Thus, on page 117, in the regression equation 
given in the seventh line, bi 2 (xi:.—)xia :2 has been 
written for ^>12 (x^j—XiX •>) • 

We congratulate the author for bringing out 
this volume and hope to see a companion volume 
of this useful book giving the theoretical treat- 
ment of the subject. We are disappointed that 
the author chose to confine himself to only the 
probit transformation and has passed over the 
other important transformations (e.fif., Xogit’, 
etc.) with only a passing remark. In the theo- 
retical book which we expect from his pen we 
expect also to see not only the probit analysis, 
but all useful transformations and their prac- 
tical uses. 

A. Bhattacharya. 

Sound. A Text-Book. By E. G. Richardson, 

(Edward Arnold & Co.), 1947. 4th Edition. 

Pp. 344. 18 sh. 

This is the fourth edition of a well-known 
text-book on Sound. In the brief compass of 
344 pages, E. G. Richardson has succeeded in 
presenting an up-to-date and valuable account 
of the latest developments in the subject. As 
the author rightly mentions in his preface, the 
position in sound is now very different from 
what it was about twenty years ago. Applied 
acoustics has grovm considerably in recent 
years. The author has, therefore, to steer clear 
of several interesting branches of electro- 
acoustics, which may really belong to the 
domain of electromagnetic radiation. Richard- 
^n has been able in this book to keep a balance. 
While giving substantial accounts of recent 
developments in applied acoustics, he has con- 
fined himself strictly to those developments 
which have a direct bearing on acoustics. 

The first five chapters cover the orthodox 
dynamical theory of sound. Detailed accounts 
are given of the acoustic vibrations in strings 
and rods, solids and gases, membranes and 
plants. In the chapter on ‘Vortex formation 
jet tones’, a full account is given of Aeo- 
han tones and edge tones. Vibrations of air 
m pipes are considered at length in Chapter VII. 

The next chapter deals with fundamental 
methods relating to analysis of sound. A logi- 
cal development of acoustic impedance is pre- 
sented in the next chapter. The production and 
applications of supersonics are considered at 
length in a separate chapter. Several interest- 
mg facts relating to human voice and hearing 
are given in the chapter on ‘subjective sound*, 
pie last chapter gives a detailed account of 
the technical aspects of sound. Knowledge on 
these problems has grown considerably in 
receiri years, particularly in relation to the 
acou^ics of buildings, wireless telegraphy and 
telephony. Equally interesting are branches of 
telegraphy such as sound-ranging and depth- 
sounding. ^ 
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The book should prove an excellent source of 
information to the Honours students of physics 
and to those who desire to undertake research 
in sound. Copious references to original papers, 
given at the end of each page, greatly add to 
the merit of the book. 

S. R. H. 


The Intelligent Use of the Microscope. By 
C. W. Oliver. (Chapman & Hall, Limited') 
1947. Pp. 182. Price 12/6d. 


This book is mainly intended to be a guide 
for the proper understanding of the basic prin- 
ciples underlying the design and function of a 
microscope together with its associated compo- 
nents. 

The book deals in detail with all aspects of 
microscopic technique and construction. The 
information is spread over ten chapters which 
give a lucid and precise account of the main 
topic under the several headings, such as opti- 
cal theory, aperture and resolution, the micro- 
scope, its components and acce.ssories. 

The chapters on measurements and counts is 
a very welcome feature of the book. 

The chapter on “photomicroscopy” deals very 
thoroughly with all aspects of the problem, and 
many useful tips are given for working it suc- 
cessfully. 

One could avoid repetition, but the idea of 
the author has been more to emphasise rather 
than to add to the bulk of the book. The book 
is a very welcome addition, and greatly fulfils 
the gap felt till now for a useful and fairly 
comprehensive book on microscope and its use. 
It will be a good addition for every one who 
wishes to use a microscope with the idea of 
making the best use of the instrument. 

T. N. R. 


Elements of Tropical Soil Science. By T. Eden. 
(Macmillan & Co., London), 1947. Pp. viu-f- 
136- Price 5sh. net. 

Described as ‘A text-book of soils, manures 
and agricultural chemistry in general’, intended 
for the use of practical agriculturists, this 
hand-book is a welcome addition to the none- 
too-numerous list of books on tropical agri- 
culture. With its avowed object of being use- 
ful to the agriculturist, the treatment of the 
subject is necessarily elementary and non- 
technical, but the author has succeeded re- 
markably well in explaining in simple and 
clicar terms the fundamentals of soil science 
and their bearing on tropical and, more espe- 
cially, plantation agriculture. 

The book is divided into nine chapters of 
which the first four are devoted to a description 
of the soil, its origin and formation, soil varie- 
ties, soil profiles and horizons, the physical and 
chemical properties of soils, etc. The scope and 
limitations of chemical and mechanical analy- 
sis of soils in advisory work is also discussed. 
However, a more detailed description of the 
important soil types of the tropics and their 
distribution would seem to be necessary even 
in a book of this type. , 

Chapter five deals with green manuring and 
compost. As befits its importance in tropical 
agriculture, the subject is dealt with in some 
detail. The carbon-nitrogen cycle, the import- 


ance pf an optimum carbon-nitrogen ratio and 
the relative merits of green manures and com- 
post are all discussed in clear terms. 

The next two chapters deal briefly with culti- 
vation, erosion and drainage as affecting soil 
texture and fertility. The subject of irrigated 
agriculture is, however, entirely omitted. One 
would have welcomed also a more detailed 
treatment of erosion, particularly erosion con- 
trol methods. 

F ertilisers and their uses are discussed in 
Chapter eight. The classical theories of Liebig 
and Lawson are explained, and the question of 
artificials and organics is discussed at some 
length. Useful hints on the use of both types 
of fertilisers are offered. 

The last chapter — field experiments — could 
perhaps have been omitted, without taking away 
from the value of the book. The agriculturist 
for whom the book is primarily meant will find 
the subject dry in spite of the pains taken by 
the author to explain in simple non-technical 
terms an admittedly difficult subject. 

Taken together, it is a useful book. To the 
young student aspiring to specialise in agri- 
culture, it offers a first glimpse of soil science 
in its relation to tropical agriculture. The 
practical agriculturist, and specially the edu- 
cated planter, will find in it a book of ready 
reference which will guide his efforts at crop 
production and help to co-ordinate and give 
meaning to his own observations on the field. 

Considering the inflationary tendencies every- 
where, the price of 5 sh. is perhaps justified. 

B. D. 

Petroleum Resources of India. By D. N. 
Wadia. (Indian Association for the Cultiva- 
tion of Science, Calcutta), 1945. Special Pub- 
lication No. XL Pp. 34. 

We welcome the production of this publica- 
tion which, we think, has come out at the right 
moment. Petroleum is essential for the eco- 
nomic development of a country. When our 
scientists and statesmen are actively engaged in 
National Planning it pays us to know in ad- 
vance from an authority like Dr. Wadia what 
may be the potential petroleum resources of 
India. 

In .the introductory chapter the author re- 
views the oil-bearing belt of Tertiary Paleo- 
gene strata which form the extra-Peninsula 
mountains of North-West India, Assam and 
Arakan and also carry Tertiary Coal deposits. 
The three ancient Eocene gulfs of the Indian 
Sea, Sind-Baluchistan-Punjab gulf, the Assam 
gulf and the Burma gulf bear petroleum on a 
commercial scale. The author also discusses 
briefly the Oil Belts of the World, Theories of 
the Origin of Petroleum, Petroleum and Coal 
Relationship, Importance of Geological Struc- 
tures in Oil Storage and Oil Exploration in 
India. He refers briefly to the Punjab and 
Assam oil-fields and the source and the 
reservoir-rocks of Indian Oil. The future pros- 
pects of petroleum in India are very well dis- 
cussed. In the conclusion the author gives a 
passing reference to the possibility of synthetic 
oil production in India by hydrogenation of 
inferior coals and lignites, which would ad( 
materially to our resources. 


i 56 Reviews 


It appears that the Petroleum industry in 
India is being overlooked by our planning coni- 
mittees. We shall be extremely happy if this 
publication of Dr. Wadia improves the situation. 
We gladly recommend it to all our readers who 
are interested in petroleum. 

H. S. Puri. 

Handloom Weaving Industry in India (past, 
present and future). By M. P. Gandhi. 
(Published by Gandhi & Co., Jan Mansion, 
Pherozeshah Mehta Road, Fort, Bombay), 
1946. Pp. 58. Rs. 1-8. 

This interesting brochure gives at a glance 
a sufficiently comprehensive picture of the pre- 
sent conditions and future possibilities of the 
Indian Handloom Industry, with a short histo- 
ric background. The author who is well known 
for his several publications on the Cotton In- 
dustry has been able, by^ drawing freely upon 
the minutes of the meetings of the All- India 
Handloom Board and its various Sub-Coinmit- 
tees as also on the report of the Fact Finding 
Committee, to compress within the short span 
of 58 pages a wealth of information supported 
by statistical data about this vital industry 
which “is the largest of our small-scale indus- 
tries" affecting the existence of nearly ten mil- 
lion people, utilising 359-32 million lbs. of yarn 
and producing 25 per cent, of the country’s 
cloth consumption valued at Rs. 72 crores. 
Useful practical suggestions for the industry’s 
future development and resuscitation are also 
incorporated. 

The chief problems of adequate supply of 
grey and dyed yarn in required counts at spe- 
cified rates, standardisation of quality and 
price, credit and marketing facilities, elimina- 
tion of middlemen, co-operative agencies and 
export markets are touched upon and useful 
suggestions are made for reorganising the in- 
dustry with a welcome emphasis on Research 
and Design. 

While the survival of the handloom industry 
in this age of mechanisation is, in the long run, 
problematical, one agrees with the author that 
with such acute cloth famine as now exists In 
the country, vigorous steps are urgently needed 
for the immediate rehabilitation of the industry, 
A few misprints like ‘by’ instead of To’ 
(p. 9), ‘date’ for 'data’ (p. 10), ‘shapes’ and 
‘shares’ for ‘shades’ (p. 25), etc., in an other- 
wise very readable pamphlet might have been 
avoided. There also appear to be some discre- 
pancies bet’ween the tables given on pages 40 
and 41 ; and also betw^een those on pages 46 
and 56. 

These minor slips apart, the author has made 
a valuable contribution towards “educating 
public opinion for an improvement in the posi- 
tion of this industry”. It is a pamphlet useful 
to every one interested in the welfare of the 
many who depend on this industry. The price 
is moderate at Rs. 1-8-0. 

SRTN AG ABHUSH AN A. 

NEW PERIODICALS 

The Calcutta Statistical Association Bulletin, 
No. 1, August 1947. (The Calcutta Statisti- 
cal Society, IjlB, College Square, Calcutta.) 
Pp. 48. Price Rs. 1-8 or 3sh. 

This is a new Journal and a welcome addi- 
tion to the statistical literature in Inffia. The 
As«K:iation has set before itself the fulfilment 


of two commendable objectives, namely, to pro- 
mote the study of and research in statistics and 
to bring home to the Governments and the 
public the practical utility of proper and dis- 
passionate statistical analysis. That there exists 
to-day a great need for such an effort in our 
country can hardly be exaggerated. 

The present issue contains popular expositions 
of certain statistical methods involved in the 
crop estimation in India, in the survey of pub- 
lic opinion and mental tests. The sections deal- 
ing with research notes and critical surveys are 
very interesting. The latter especially deals 
with burning problems of the day. A section 
on the usefulness and necessity of statistical 
methods in industry would be a valuable addi- 
tion to the Bulletin since our country is look- 
ing forward to an era of planned industrial 
development. 

M. C- Satyanarayana. 

The Montessori Magazine, Vol. I, 1947. 
Quarterly. [The Association, Montessori 
Internationale (India), Pilani, Rajaputana.] 
Rs. 6 yearly. 

In the history of educational thoug'ht it is 
customary to regard Pestolozzi, Froebel and 
Madame Montessori as belonging to a succes- 
sion of educators who have devoted special 
attention to the problem of training the 
very young. In this trio Madame Montessori 
occupies a unique place. For, while her prede- 
cessors had groped their way in an empirical 
fashion, the great Italian educationist ctoie to 
her life-work with a background of medico- 
psychological knowledge and practice. Pier 
work, therefore, is more truly scientifically 
experimental in character. 

The Montessori Magazine of India, of which 
the combined issue of the second and third 
numbers for the months of March and June 
are here reviewed, is to be commended as a 
tribute to the world-wide service rendered by 
Madame Montessori in the cause of school 
children. As indicated, however, by the editor 
of the Magazine, there is “a scarcity of con- 
crete, practical contributions of an applied 
nature in the issue. It is to be hoped that 
in the days to come this defect will be 
remedied, and articles of a more lasting char- 
acter, especially those dealing with Montessori 
practice and achievement in Indian Schools, 
will be found. 

D. S. Gordon. 

Journal of the Science Club, 1947. Vol. 1, 
No. 1. Editor : K. R. Sen. (The Science 
Club, 22, Ramesh Mitter Road, Bhowanipur, 
Calcutta.) Rs. 7-8 per year. 

This is a quarterly journal of the Science 
Club of Calcutta. The sponsors are to be con- 
gratulated on this venture at a time when the 
country’s Scientific and Technical progress pro- 
mises a bright future. The editorial panel is 
constituted by eminent scientists drawn from 
both academic and industrial walks of life. 
The first issue contains articles of high standard 
in Applied Science on subjects like cotton fibre, 
planning of Drug Industry in India, and 
Science News and Notes. The printing and 
paper of the Journal are of commendable qua- 
lity.^ We wish the Journal a long life of useful 
service to the progress of science in India. 

K. S. R. 
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SCIENCE NOTES AND NEWS 


Post-Graduate Field Training in Geology 


The Ministry of Works, Mines and Power 
have made arrangements for post-graduate 
practical field training in Geology for a num- 
ber of students selected from the different 
Universities in India. This measui*e, which is 
intended to implement a recommendation of 
the Geological Education Committee, is being 
taken now at the intervention of the Hon’ble 
Mr. N. V. Gadgil, Minister. 

The training course which will be for a 
period of nearly seven weeks beginning about 
the middle of November 1947, will be held in 
the field training camps of the Geological Sur- 
vey of India under the supervision of some 
senior officers of that Department. 

The number of such students to be trained 
this year will be six. 

Nobel Prize Awards for 1947 


The 1947 Nobel Prize for Physics has been 
awarded to Sir Edward Appleton, discoverer 
of the ionosphere. 

His study of radio waves laid the basis for 
the development of radar. He first proved the 
effect of sunspots on radio waves and did more 
to develop long-distance radio transmission and 
reception than any man since Marconi. 

The Nobel Prize for Chemistry has been 
awarded to Sir Robert Robinson, British author- 
ity on the synthesis of natural compounds, 
Robinson, who is of Oxford University, re- 
ceived the award for his investigations of teleo- 
logically important plant products, especially 
alkaloids. He is famous chiefly for his work on 
the structure and synthesis of natural products 
and especially those with a bearing on bio- 
logical relationships. 

Andhra University 

The M.Sc. degree of the Andhra University 
has been awarded to the following research 

scholars : — _ „ 

Physics.— Y. P. Subramanyam and K. Srx- 

ramamurti- ^ -n/r tvt 

ChcTTiis^Ty . — Venkateswara Rao, M. Nara- 
simhachari and M. Narasimha Sastry. 

Plans for Scientific Research 

The Ministry of Education of the Govern- 
ment of India under Maulana Abul Kalam Azad, 
has prepared a plan to encourage scientific re- 
search and to draw out the latent saentific 
talent in the country to help industrial deve- 

me'^preliminary part of the plan has b^n 
already put into operation m co-o^ination yith 
the Srientific Man-Power Committee. Accor^ 
ing to this, India has been chvided into fom 
zones and each one placed under one A^istot 
Educational Adviser Dr. Sadasivam Profes- 
sor, Presidency College, Madras, has 
in charefe of the Southern Zone, while Dr. y. B. 
Shukla Professor, Science College, Na^ur, is m 
charge ’ of Western India, including Katlua^ 
and the Central Provinces. Dr. Sen Gupta has 
been anSed to the Eastern Zone, while 
Dr Naring takes charge of the zone compris- 


ir.g Delhi, East Punjab and the United Provin- 
ces. 

^ These Assistant Educational Advisers will 
visit educational institutions, research centres, 
industrial establishments, etc., and make a 
general survey of the position. Their reports 
v.iii be heard at Joint meetings of the relevant 
departments and, after that, the further nlan 
of acticn will be chalked out. 

A Super-Calculator 

Above the _ College quadrangle at Cambridge, 
Professor Wilkes has put finishing touches to 
a two-ton automatic calculator. The ‘‘Mon- 
ster’s” name is EDSAC (Electronic delay 
storage automatic calculator). This new “brain” 
— first in the world of its kind — will have 
25 times more “knowledge” than the American 
“ENIAC” and will solve mathematical prob- 
lems so complicated that they are beyond the 
power of the human brain. 

Dr. H. V. Wilkes, Director, Cambridge Mathe- 
matical Laboratory, who, with six assistants, is 
in charge of the astounding calculator, says : 
“The brain will carry cut mathematical research 
and may make sensational discoveries in engi- 
neering, astronomy and atomic physics. It may 
even solve economic and philosophic problems 
too complicated for the human mind. There are 
millions of vital questions we want to put 
to it.” 

The wires and valves that make up the cal- 
culator “will remember” 500 ten-figure num- 
bers of 1,000 five-figure numbers and will 
complete 100,000 different calculations per 
minute, delivering answers to questions on the 
teleprinter. 

The machine “remembers” by storing con- 
stantly moving electric and supersonic waves, 
each representing a number, in circuits of metal 
tubes filled with me^cuI 3 ^ It has 32 rnercury 
tubes, over 1,000 valves and miles of wire. 


Prof. B. Sahni 


The Government of India have deputed Pro- 
fessor Birbal Sahni for a study tour of the 
United States, Canada and England. Professor 
Sahni left India by air on the 20th October, 
and will be away for about six months. 

Prof. Sahni, it is reported, is establishing a 
Palseobotanical Institute in Delhi to which he 
has endowed the whole of his movable and im- 
movable property. The Government of India 
have undertaken to help the development of 
the Institute by grants towards initial equip- 
ment and recurring expenses. 


Sugarcane Research 

Important decisions were taken to mprove 
and develop the sugarcane industry in India at 
a meeting of the Indian Sugarc^e 

Committee held on November 91h the 

presidentship of Sir Datar Singh, Vice-Cham- 
Indian Council of Agricultural Research 
A sum of Rs. 53,75,000 was sanctioned for 
the implementation of the fi\^-y€^ 
ment schemes submitted by the 
of Assam, Bihar, Bombay, the C.P., Madras, 
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Orissa, and the U.P., and an advance of 

Rs. 1,50,000 was permitted to East Punjab. 
West Bengal has been asked to submit its 
f-eheme on the basis of the sugarcane area in 
the province. 

The Indian Central Sugarcane Committee hat 
taken over the Bhadruk Military Grass Farm at 
Lucknow for purposes of research in sugarcane 
development. This will help co-ordination of 
sugar technology udth sugarcane culture by 
establishment of the Central Sugarcane Re- 
search cum Sugar Technological Institutes. 

Indian Coconut Committee 

The Indian Central Coconut Committee will 
hold its next meeting at Bombay on November 
26 and the two following days. One of the 
main subjects expected to be considered at the 
meeting is stated to be the question of taking 
over the Coconut Research Station at Kasargod 
in South Kanara District. 

The Research Station at Kasargod is run by 
the Madras Government. The proposal is for 
the Indian Central Coconut Committee to take 
it over and make it a Central Coconut Research 
Station to conduct research in problems con- 
nected with coconut cultivation and coconut 
technology. 

The main problems of coconut cultivation on 
which research will be undertaken will be 
insect pests and fungus diseases affecting the 
coconut palm, the causes of the shedding of 
tender coconuts termed ^‘buttons'' and the 
possibilities of cross-breeding. It is proposed 
to cross the tall Indian variety with the dwarf 
variety of the Andamans. The cross is expect- 
ed to bear in about five years while the indi- 
genous coconut takes ever ten years to bear. 
Cultural and manuriai tests will also be con- 
ducted with a view to increasing the produc- 
tion of coconuts per tree. Problems of coco-ut 
technology relating to the methods of utilising 
the various parts of the coconut are also ex- 
pected to be investigated at the Station. 

Indian Institute of Science 

The Hon’ble Dr. Syama Prasad Mookerjee, 
Minister for Industry' and Supply, Government 
of India, laid the foundation stone of the Power 
Engineering Department that is proposed to be 
established at the Indian Institute of Science 
on Monday, the 10th November. The Govern- 
ment of India have sanctioned 60 lakhs of 
rupees towards the capital expenditure and 
4*5 lakhs towards recurring expenditure in 
connection with this project. 

Sir J. C. Ghosh 

X i' P'- Director of the Indian Insti- 

mte of Science, Bangalore, has been appointed 
Director-General of Industry and SuddIv 
Government of India. Dr. Ghosh took charge 
of his new post in New Delhi on November 13. 

Radar Contact with Moon 

&leiitists attached to the Australian Council 
of Scientific and Industrial Research received 
radar echoes from the moon on 7th November 

il#4: i m 

Signals were relay^ by land line from Sidney 

to a short-wave station in Victoria whence they 


were thrown to the moon, 240,000 miles away, 
within two and half seconds. 

Receiving equipment at Sydney recorded 
“brittle and compact echoes” for half an hour. 
Experiments are continuing to prove that the 
success is reproducible. 

Effect of Atomic Radiation 

Professor William Greulich. has returned after 
spending five weeks taking measurements and 
extensive photographs of over 1,000 Japanese 
children to- Stanford University, California. He 
reports that atom bombs dropped on Hiroshima 
and Nagasaki had no immediate detrimental 
effect on human fertility. 

Mr. Greulich, who is the Head of the Ana- 
tomy Department of the University, cited as 
evidence a multitude of young babies and 
pregnant mothers. 

The children, however, would be studied 
up to adulthood to determine the effect of 
atomic radiation on human growth, develop- 
ment, and reproduction. 

Substitute for Jute 

The Australian Wool and Meat Producers’ 
Federation has decided to investigate the manu- 
facture in Australia of woolpacks made from 
low grade wool. Woolpacks, they expect, may 
considerably solve the packing problem conse- 
quent upon a possible shortage of jute. 

Paper from Cotton Plant Fibre 

According to a report issued by the United 
States Office of Technical Services, Department 
of Commerce, it has been found that the woody 
fibre of waste cotton plants can be utilised in 
making serviceable paper having a good burst- 
ing strength. 

600, 000- Year- Old Ornaments 

A number of tools, ornaments and bones, 
some dating back 600,000 years, have been dis- 
covered by a group of Yugoslav scientists in 
the Windija Caves in Creatia near the town of 
Varazdin. 

Most interesting among the discoveries was 
a small stone axe, the smallest ever found in 
this part of the world, decorated with figures 
and symbols. Prof. Stepan Vukovie, who head- 
ed the scientific expedition, believes that the 
axe and some similar objects found in the caves 
served purposes of “voodooism”. 

Perhaps ihe most important among the finds 
was a bone fragment from the top of the skull 
and seven teeth belonging to the Neolithic 
Man. Some excellently preserved, lunx teeth 
^ well as joints of pre-historic animals whose 
identity, however, it was impossible to estab- 
lish, have also been found. 

ERRATA 

VoL 16, July 47, p. 216: In the Contents, 
read C. G. Pendse for C. E. Pendse as the 
author of the Note on “Eonematies of Rotating 
Frames of Reference”. Page 218, first column, 
line 31 : For C. E. Pendse read C. G. Pendse. 
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THE INFRA-RED SPECTRUM* 


1. Introduction 

rpHE radiations whose wave-lengths are 
greater than those of visible light and 
less than those of the shortest radio-waves 
constitute the so-called ''infra-red spec- 
trum”. They are of great interest in rela- 
tion to several subjects, as for instance, 
astrophysics, meteorology, thermodynamics 
and chemistry, to mention no others. The 
experimental study of the infra-red spec- 
trum presents peculiar difficulties. For the 
most part, the aid of photography which 
makes exact studies possible with other 
parts of the electromagnetic spectrum is not 
available here. Less satisfactory devices 
have, therefore, to be employed, which 
mostly depend on the thermal or heating 
effect of the rays. As indicated by the 

* Presidential Address delivered by Sir C. V. 
Raman. Kt., F.R.S., N.L., at the 13th Annual Session of 
the Indian Academy of Sciences ^ held at Cuttack, on 
the 2§th Decenaber 1947, 


Planck radiation formula, the energy of 
thermal radiation falls off rapidly with 
increasing wave-length. This makes it 
difficult to obtain sources of adequate 
strength for the larger wave-lengths and 
renders observation and measurement with 
such wave-lengths difficult and uncertain. 
A further problem is that of finding suitable 
materials for prisms which are transparent 
and have adequate dispersive power in the 
region under study. Absorption by water- 
vapour and by carbon dioxide in the atmo- 
sphere present other complications. The 
necessity of exploring the spectrum step by 
step also makes the work laborious and 
time-consuming. It is not surprising that 
in these circumstances our knowledge of the 
infra-red spectrum has progressed much less 
quickly than that of the visible or ultra- 
violet. That such difficulties have been sur- 
mounted and useful results obtained by the 
pioneers in the field is a tribute alike tq 
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their experimental skill and to their per- 
severance. 

A quickened interest in infra-red spec- 
troscopy^ is evident at the present time. This 
is shown by the increased output of litera- 
ture and also by the several excellent 
treatises which have appeared of recent 
years dealing with the field. These deve- 
lopments have doubtless been stimulated by 
the knowledge which has become available 
to us since 1928 by spectroscopic investiga- 
tions on the scattering of light. When mono- 
chromatic radiations traverse a transparent 
medium, the spectrum of the diffused light 
exhibits new lines, the frequency shifts 
of which with respect to the . incident 
light represent the characteristic infra-red 
frequencies of the substance. This way 
of finding the infra-red frequencies en- 
ables us to enlist the powerful aid oX 
photography, since the shifted lines appear 
in the visible or ultra-violet region of 
the spectrum ; whether the frequency 
shifts are large or small, they are recorded 
and rendered accessible to study with the 
same facility. The insight and knowledge 
thus derived have proved a powerful stimu- 
lus to further study of the infra-red absorp- 
tion spectra and furnished aid in the inter- 
pretation of the results. The infra-red fre- 
quencies determined by either method being 
those of the molecular vibrations in the sub- 
stance, the two methods are complementary 
to each other, and also mutually helpful. 
Quite appropriately, therefore, the results of 
both methods of study are discussed toge- 
ther in the most recent texts dealing with 
this held. 

It is worthwhile emphasising that studies 
of the molecular vibration spectra by infra- 
red absorption or by the scattering of light 
are not merely of academic interest. Indeed, 
they have proved to be powerful aids to 
industry in the chemical and other allied 
fields. Especially in dealing with organic 
chemicals are such physical methods more 
convenient and— with appropriate tech- 
niques— also quicker than purely chemical 
methods of identification or analysis. The 
vibration spectrum of a molecule is deter- 
mined by the geometric configuration of the 
atoms in it, as well as by the atomic masses 
and the binding forces holding them toge- 
ther. In consequence, the characteristic 
features of molecular structure reveal them- 
mlvm by the vibration frequencies, as also 
by "Oie intensities with which they appear in 


the infra-red spectra. Hence, the feature 
of the observed vibration spectra are 
powerful aid to the identification of th 
individual substances and to the quantits 
tive analysis of mixtures. 

2. Crystals and the Infra-Red Spectruj 

Crystals have played a notable part i 
the development of infra-red spectroscop: 
We have only to recall the fact that tb 
materials which are or could be utilized £ 
dispersive prisms in infra-red work ai 
crystals. The optical behaviour of sue 
materials in relation to their chemical natui 
and physical structure offers much food fc 
thought. Taking, for instance, the case ( 
rock-salt, the measurements of its refrac 
tive index which have been made in th 
region of wave-lengths between 1 ^ and 22 
indicate that the vibration frequencies whic 
effectively determine its dispersion lie i 
the remote infra-red in the region of 60 / 
We may well ask, why is it then that rock 
salt begins to show an appreciable absorp 
tion at 12 ^ and exhibits a practically com 
pletely cut-off beyond 15-5 ^ making 
useless as a material for prisms beyon 
that wave-length ? Lithium fluoride agaii 
which is another material which has latel 
come into use for infra-red work, has i1 
effective '‘dispersion’’ frequency located ^ 
about 32 Nevertheless the materir 
shows total opacity beyond 16 We ar 
led to ask, what is the reason for sue 
opacity ? 

Standing in close relation to the question 
raised above, is the remarkable discover 
made by Rubens and Nichols that a bear 
of infra-red radiation is monochromatisei 
more or less perfectly if it undergoes 
series of reflections at the surface of a crys 
tal. This method of obtaining "residua 
rays” by crystal reflections has been ex 
tremely useful in infra-red studies, as i 
enables a strong beam of specified wave 
length to be readily obtained. Variou 
questions arise with regard to the principL 
of the method. What relation does the resi 
dual-ray wave-length bear to the infra-rec 
frequencies which are effective in disper- 
sion ? What thickness of the material i 
needed to give the desired strength of reflec- 
tion ? What is the relationship between th< 
reflecting power and the absorption coeffi- 
cient for wave-lengths lying in the regioi 
of opacity ? 

It is evident that the answers to the ques- 
tions raised above are closely related tg th< 
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fundamental problem of the nature of the bit an absorption curve of the type shown 
vibration spectrum of a crystal and its acti- in Fig. 1 in which there is a region of 
vity in infra-red absorption. This, in its strong absorption between 700 cm.~i and 
turn connects up with the question of the 1500 cm.-i, while other diamonds (not so 
relationship between the atomic architec- common) do not show the absorption in this 
ture of the crystal and its infra-red activity, region. All diamonds, however, show the 
The intimate nature of this relationship will absorption in the region of higher frequen- 
be evident when we consider for instance, cies beyond 1500 cm.-i, and the features of 
the striking difference in behaviour between, such absorption do not show any noticeable 
say, diamond and rock-salt. The infra-red differences as between different diamonds, 
activity of diamond is extremely weak. The latter fact makes it clear that the 
while that of rock-salt is extremely strong, strong absorption between 1500 cm.-i ard 
Is this difference in behaviour due merely 2900 cm.-^ is a characteristic property of 
to the difference in the details of crystal diamond. Why then is the absorption be- 
architecture, or is it due to the difference tween 700 cm.“i and 1500 cm.""^ present 
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Flc;. 1. Infra-Red Absorption Spectrum of Diamond 
(after K. G. Ramanathan) 

in the nature of the binding forces in the in some diamonds and absent in others? 
two cases ? The answer to this question is furnished by 

The power of infra-red spectroscopy to the diamonds which show the 

throw light on the problems of crystal struc- absorption are those which exhibit the high- 
ture is strikingly exemplified in the case of degree of homogeneity when examined 

diamond. As mentioned above, the infra- various optical and X-ray methods and 

red activity of this crystal is weak, and a which accordingly make the nearest ap- 
thickness of the order of one millimeter is proach to ideal perfection of crystal struc- 
needed to exhibit a readily measurable ab- ture. Per contra, the diamonds which do 
sorption. Remarkably enough, however, it show the absorption show a visibly 

has been found that the nature of the laminated structure when examined on the 
absorption curve is not the same in all Federov stage under a polarizing microsco]je, 
diamonds. The majority of diamonds exhi- also various other properties indicating 
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a notable heterogeneity of structure. It fol- 
lows that the appearance of the infra-red 
absorption with the diamonds exhibiting it 
cannot be ascribed to the presence of crystal 
imperfections, but must be referred to a 
fundamental difference in crystal symmetry 
between the tw^o classes of diamonds, which 
results in an observable infra-red. activity 
of the vibrations of the structure in one 
case and its inactivity in the other. 

3. The Case of Magnesium Oxide 

We shall now proceed briefly to recount 
the facts which have come to light as the 
result of experimental studies on the infra- 
red behaviour of magnesium oxide. Thin 
films of this substance are readily obtained 
by deposition of the fumes from burning 
magnesium, or alternatively by evaporation 
in a vacuum. Large single crystals of mag- 
nesium oxide have also been successfully 
prepared by solidification from the sub- 
stance melted at over 2500'' C. in an electric 
furnace. The crystals belong to the cubic 
class, and can be readily cleaved into fiat 
plates in the same manner as rock-salt. 
Using the material in various forms, several 


spite of the simplicity of its structure which 
is similar to that of rock-salt, the crystal 
has a whole series of characteristic 
infra-red frequencies in the vicinity of 
which intense absorption and reflection 
are observed. Tolksdorf observed a strong 
absorption at 14*2 Strong found prac- 
tically complete absorption at 20*8 /i and 
at 22*9 /^. He also found that at these 
wave-lengths, the reflection coefficient was 
80% and 72% respectively and fell off 
rapidly with larger wave-lengths. Fock 
found the most intense absorption at 17*3 p. 
which he regarded as characteristic of MgO, 
though his observations also gave indica- 
tions of other absorption maxima both at 
longer and at shorter wave-lengths. The 
most remarkable results of all were those 
of Barnes and Brattain, These authors 
studied the reflection' coefficient of MgO 
over the whole range of wavelengths cover- 
ed by a rock-salt spectrometer, and found 
a strong reflection between 13 j.i and IG u 
with a double peak located at 14*8 and 
15*3 respectively. Even more striking 
were the infra-red absorption curves in the 
wave-length range between 6 and 15 ' 5 fj 
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Fig. 2. Infra-Red Absorpt.ion*Frequencies of Magnesiam Oxide 

mvestigators (Tolksdorf. 1928 ; StrQng,'”ecorded by them with five plates of various 
1931;^ Fcjck 1934; as also Barnes andtbicknesses, ranging from the thinnest ob- 
Brattain, 1935) have investigated thetainable to very thick ones. The curves 

Mmmonr of the ^ substance in respect 3xhibit no fewer than 40 well-defined ab- 
of infra-red abajrption and reflection, Thesorption lines in this range, 
results reported by there authors are j i. • , 

exc8«iicgly remarkable, namely, that above are irreconcilable 

^ With the ideas regardmg the spectroscopic 
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behaviour of crystals derived from the lat- 
tice dynamics of Max Born as applied to 
various actual cases by Blackman, Keller- 
mann and others. Since the structure of 
magnesium oxide is similar to that of rock- 
salt, the only mode of vibration of the 
structure which according to the theory of 
Born would be infra-red active is the so- 
called “fundamental vibration” of the latti- 
ces of magnesium and oxygen atoms against 
each other. There would, in addition, be an 
immense number of other modes of vibra- 
tion which taken together would constitute 
a continuous spectrum of frequencies. Ac- 
tually, the observations indicate that the 
vibration spectrum of magnesium oxide in 
the region of infra-red frequencies is not 
continuous but discrete, consisting of a set 
of sharply defined monochromatic frequen- 
cies, all of which are infra-red active in 
greater or less degree- 


theories of the subject (Debye, Max Born) 
approach this from the standpoint of the 
classical theory of elasticity. They id.entify 
the vibrations in the solid with waves tra- 
versing its interior in all directions. Such 
an approach is legitimate in considering the 
vibrations of low frequency in respect of 
which the discrete atomic structure of the 
medium may be ignored and the medium 
treated as continuous. But in considering 
the behaviour of a crystal in the infra-red 
range of frequency, we have necessarily to 
take into account its discrete structure, and 
the experimental facts show that the identi- 
fication of the atomic vibrations with waves 
of all possible lengths and directions filling 
the volume of the crystal is not a valid pro- 
cedure, and that a different approach to the 
problem is necessary. The fact that the 
crystal consists of a great many units of 
very small size which are exactly similar 
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Fig. 3. Eigenfrequendes of Four Alkali Halides 


4. The Eigenvibrations of Crystal 
Structures 

To find an explanation of the remarkable 
facts detailed above, we have to consider the 
fundamental problem of the nature of the 
vibration spectrum of a crystal. The older 


and similarly situated is the very natural 
starting point for such an approach. Since 
further, the atomic forces which determine 
the modes and frequencies of vibration of 
these units of structure are of limited range, 
the problem of determining these modes and 
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frequencies is closely analogous to the 
theory of the vibrations of polyatomic mole^ 
cules, except that the units of structure are 
not isolated from each other and hence it is 
necessary to consider also their interactions. 
The problem has been handled by the present 
writer from this point of view (1943, 1947) 
and the result is reached that the structure 
Of a crystal containing p atoms per unit cell 
has (24p — 3) characteristic eigenvibrations. 
In (3p — 3) of these eigenvibrations, equi- 
valent atoms in adjacent cells of the struc- 
ture oscillate with the same amplitude and 
the same phase, while in the remaining 2 Ip 
eigenvibrations they oscillate with the same 
amplitude but with a phase which alter- 
nates in successive cells along one, two or 
all axes of the crystal lattice. The maxi- 
mum number of distinct eigenfrequencies is 
(24p — 3), but this number may be con- 
siderably reduced by reason of the crystal 
symmetry in various actual cases. For crys- 
tals of the rock-salt type, p = 2, and there 
are 45 eigenvibrations, but owing to the 
high crystal symmetry, many of these are 
similar and the number of distinct eigen- 
frequencies is only 9. Considered in rela- 
tion to the entire crystal, these modes and 
frequencies are of course to be regarded as 
being very highly degenerate. 

5. Evaluation of the Eigenfrequencies 

Exact expressions for the 9 eigenfre- 
quencies of crystals of the rock-salt type 
have been obtained by Mr. K. G. Rama- 
nathan (1947). These expressions have been 
simplified and used by the present writer 
(1947) for theoretical evaluation of the fre- 
quencies for a number of crystals having 
this structure, including especially magne- 
sium oxide. The eigenfrequencies of the 
four alkali halides with the lowest atomic 
weights as theoretically evaluated are 
shown on the wave-number scale in Fig. 3. 
The formulae sis simplified contain four con- 
stants, P, F, T and T'. But P and P' are 
nearly equal to each other and are large 
compared with T and T'. Hence, a further 
simplification may be effected by replacing 
P and P' by a single constant P and similarly 
also T and T by a single constant T, being 
in each case their arithmetical mean. Even 
as thus highly simplified, the formulae are 
sufficiently accurate to represent the facts 
correctly. For instance, in the case of 
magnesium^ oxide, the 9 eigenfrequencies 
expr^s^ In wave-numbers come out as 
704, 652, 584, 527, 474, 428, 258 and 


184 cm.~i respectively. Expressed in infra- 
red wave-lengths, they are 14-2^, 14-7//, 
15*35 ju, 17*1 19*0 fz, 21*1 fz, 23*4 

38*8 // and 54*4 The first three of the 
calculated egienfrequencies (^i, vo, vs) are 
recorded in the observations of Barnes and 
Brattain made with their thinnest plate as 
strong and well-defined absorption maxima. 
^4 coincides with Fock’s absorption maxi- 
mum, while vq and vj are those noted by 
Strong. The octaves of the first seven eigen- 
frequencies are also represented in the data 
of Barnes and Brattain as prominent absorp- 
tion maxima. Some twenty other absorp- 
tion lines recorded by them are also satis- 
factorily accounted for as summations of the 
eigenfrequencies taken two at a time. In 
Fig. 2 above, the fundamental eigenfrequen- 
cies are shown by heavy lines, their octaves 
by thin lines, and the summational frequen- 
cies by dotted lines, vs and vo are less than 
300 cm.~^ and do not therefore appear in 
the diagram. 

It may be explained here that the con- 
stants P and P' represent the forces arising 
from unit displacements respectively of the 
two types of atoms in the structure from 
their positions of equilibrium, while T and 
T represent the forces on a given atom due 
to a unit displacement of a neighbouring 
atom of the same kind. The magnitude of 
the constants is accordingly a measure of 
the strength of the interatomic forces which 
hold the crystal together. The following 
figures indicate how they differ in the five 
cases for which the frequency spectrum has 
been theoretically evaluated. 


Table I 


Substance 

P 

T 

Units 

MgO 

2-82x105 

-0-05 XlQS 

dynes per cm. 

LiF 

1-02X10S 

-0-015x10= 

NaF 

6-1-2x10^ 

-0-10 xlO* 


NaCl 

2-422x10* 

-0-053x10* 


KCl 

2-30x10* 

-0-05 xlO* 

- 


The value of P in the case of magnesium 
oxide is of the same order of magnitude as 
the force-constants for covalent bindings 
known in various cases, and hence in spite 
of its structure being of the rock-salt type, 
magnesium oxide is very far indeed from 
being an ‘Tonic’^ crystal. It may be men- 
tioned for the sake of comparison that the 
force-constant P in the case of diamond is 
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7*54 X dynes per centimeter. The force- 
constants in the two fluorides are distinctly 
smaller than in magnesium oxide, those for 
sodium fluoride being much less than for 
lithium fluoride. There is a further large 
fall in the magnitude of the force-constants 
in passing from the fluoride to the chloride 
of sodium, but only a trifling diminution as 
we pass from NaCl to KCl. 

6. The Eigenvibrations and Their Infra- 
Red Activity 

The third highest eigenfrequency {vo) 
shown by a thick line in each case for the 
four alkali halides is that of the mode in 
which the metal and the halogen atoms 
move together as groups in opposite phases. 
(In the Born theory, this is the infra-red 
active frequency.) The eigenfrequencies iq 
and r-, are those of vibrations in which the 
lighter atoms alone oscillate, while the 
heavier atoms remain at rest, vq and vj are 
the vibrations in which the heavier atoms 
alone oscillate, the lighter atoms remaining 
at rest. In NaF and KCl, iq, 
all close to each other, owing to the atomic 
weights of the metal and the halogen atoms 
being not very different. In NaCl, these 
four frequencies are more widely separated. 
In the case of LiF, owing to the great dis- 
parity in the atomic weights of lithium and 
fluorine, and rj are much smaller than v.i 
and 9 / 5 . This has some remarkable conse- 
quences, as we shall presently notice, on the 
spectroscopic behaviour of lithium fluoride. 

Figs. 4, 5, 6 and 7 represent respectively 
the reflection coefficients of NaCl, KCl, NaF 



FREQUENCY {CvC') 

Fig. 4. Reflection Coefficients of Sodium Chloride 


and LiF in the range of infra-red frequen- 
cies in which they are completely opaque 
except in the thinnest layers. Under each 


figure, the fundamental eigenfrequencies 
have been indicated by heavy lines, their 
octaves by thin lines, and summations cf 
the eigenfrequencies by dotted lines. [The 
curves have been redrawn on a frequency 
scale by Mr. K. G. Ramanathan from the 
observations of Czerny (1930) for the case of 
NaCl and KCl, and from the observations of 
Korth and of Hohls (1937) for the two fluo- 
rides]. It will be noticed that each of the 
four curves shows distinctive features of its 
own. The curve for LiF however stands 
out from the rest, exhibiting a strong reflec- 
tion of over 70% over a wide range of fre- 
quency which appears separated into two 
regions by a distinct minimum. The reason 
for this behaviour, as will be seen from the 
figure, is that the fundamental eigenfrequen- 
cies fall into two widely separated groups. 
It is particularly remarkable that the group 
of lower frequency which does not include 
the so-called “active” fundamental gives 
a stronger reflection than the group of higher 
frequency which includes ^ 3 . A similar fea- 
ture also appears in absorption. According 
to Barnes (1932), the strongest absorption 
by thin films of lithium fluoride is at 32*6 u 
which is midway between vq and v^ whose 
infra-red wave-lengths are respectively 



Fig, 5. Reflection Coefficients of Potassium Chloride 


31*4 fx and 34*2 In other words, the 
strongest infra-red activity is not that of the 
mode in which the lithium atoms and the 
fluoride atom move as groups in opposite 
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phases, but of the modes in which the fluo- 
rine atoms alone oscillate, the lithium atoms 
retaining at rest. 

Surprising as the foregoing results may 
seem, they are supported by the fact that 
analogous results are also exhibited by the 
other crystals, though in a less striking 
fashion. In the case of sodium fluoride, 
Barnes (1932) foimd the maximum ab- 
sorption by thin films, to be at 40*6 //, which 
is midway between 38*3// and 41 *8 the 
wave-lengths of and vr, which are oscilla- 
tions of the fluorine atoms with the sodium 
atoms remaining at rest. With magnesium 
oxide, the strongest absorption by thin dims 



Fig. 6. Reflection Coefficients of Sodium Fluoride 


as found by Fock is at 17-3 u, nearly coin- 
ciding with ^4 which is an oscillation of 
the oxygen atoms against each other, the 
magnesium atoms remaining at rest. In the 
cases of NaCl and KCl, the maximum ab- 
sorption by thin films does not coincide wuth 
yg, but move nearly with which is the 
highest of the nine eigenfrequencies, being 
an oscillation of the atomic layers parallel 
to the cubic planes, normally to themselves, 
with the metal and the halogen atoms which 
they contain moving in the same phase. 

The fact which emerges clearly from the 
case of magnesium oxide is that all the 
eigenvibrations, as also their octaves and 
their summations, are infra-red active in 
greater or less measure. The measure of 
this activity is given by the absorption co- 
efficient at the particular frequency. This 
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has been evaluated by Mr. K. G. Rama- 
nathan from the published data of Barnes 
and Brattain (1935) and represented on a 
logarithmic scale of ordinates in Fig. 2. It 
will be seen that the absorption coefficient 
falls off rapidly as we move towards higher 
frequencies. This suggests that the infra- 
red activity of the various modes in MgO 
and in the alkali halides is essentially an 
induced effect, arising from mechanical an- 
harmonicity and consequent coupling with 



Fig* 7 . Reflection Coefficients of Lithium Fluoride 


each other of the various eigenvibrations, as 
a consequence of which all of them become 
active in greater or less measure, depending 
principally on their approximation in fre- 
quency to the ‘^active” mode vg. The activity 
of the various possible overtones and sum- 
mations necessarily falls off as we pass suc- 
cessively from the first-order to the second- 
order spectrum and from the second-order 
spectrum to the third-order spectrum and 
so on, the successive limits of frequency of 
these spectra being set by the highest funda- 
mental and its overtones. The large dimi- 
nution in the absorption coefficient and con- 
sequent improvement in transparency as we 
move towards shorter wave-lengths is 
readily understood on this basis. 

Fuller details regarding the various topics 
referred to above, as well as references to 
the cited literature will be found in papers 
by the writer ’ appearing in the Proceedings 
of the Indian Academy of Sciences for 
December 1947. 


C. V. Raman, 
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ONE HUNDRED YEARS OF ANiESTHESIA 

N. N. DE 

(Pharmacology Laboratory, Indian Institute of Science, Bangalore) 


A NiESTHESIA has grown from a scientific 

curiosity in early nineteenth century to an 
indispensable weapon in the armoury of modern 
medicine. This article attempts to give a 
general account of the development of anaesthe- 
sia and anaesthetics during the last hundred 
years. From the most remote periods, surgeons 
have sought the means to relieve the pain of 
operations. The internal administration of 
drugs seems to have been the time-honoured 
method. In China Indian hemp was used for 
this purpose. The stupor produced by com- 
pressing carotids and thereby producing anaes- 
thesia with the aid of carbon dioxide was em- 
ployed by the Assyrians, and hypnotism was 
practised in the East. In later times advantage 
was taken of the intoxication produced by alco- 
hol.^ However, the discovery of the means to 
achieve complete and safe anaesthesia is an ac- 
complishment of the 19th century (1842-1847). 
The credit of the discovery must be divided 
among several investigators : Sir Humphrey 
Davy for his brilliant researches on the 
chemistry and pharmacology of nitrous oxide, 
and for suggesting the possibility of using it as 
a means of anaesthetising patients during surgi- 
cal operations ; C. W. Long for discovery of the 
anaesthetic properties of ether ; Horace Wells 
for application of nitrous oxide as an anaesthe- 
tic ; C. T. Jackson and Morton for successful 
demonstration of the use of ether as a sui^gical 
anaesthetic, and Flourens and Sir James Simp- 
son for the introduction of chloroform. 

After the discovery of chloroform no major 
advance was made in general anaesthetics, until 
about 1923. Since then active researches have 
recommenced. Ethylene, cyclopropane, evipal 
and some thio-barbiturates have been intro- 
duced, and a wide variety of methods on basal 
narcosis have been investigated. 

Mechanism of Action of An^ssthetics 

During the last decade or two, anaesthesia 
has encroached more and more upon the 
domains of organic and physical chemistry as 
well as of physiology and biochemistry. In the 
days gone by, anaesthesia was accepted as such, 
and no explanation was sought for its action, 
but now nothing is taken for granted. It has 
been realised that until some insight is gained 
into the mysteries of consciousness, our appre- 
ciation of the phenomena of an;Ksthesia will 
remain inadequate. Strictly speaking anaesthe- 
sia means loss of sensation. But the drugs 
which cause a general loss of sensation 
also cause loss of consciousness, and this 
is their most obvious effect. Anae'^the'sia 
may be produced in several ways : (1) 

temporary paralysis of the sensory nerve end- 
ings in the immediate neighbourhood of the 
part to be operated on (local analgesia), (2) by 
temporary suspension of the conductivity of the 
main nerve trunk supnlying the affected area 
(spinal or regional analgesia). But by neither 
Qi these methods the patient is rendered un- 


conscious as is the case with (3) administra- 
tion of a volatile substance through inhalation 
or (4) by injecting certain substances into the 
rectum, veins, etc. 

Several theories have been advanced, and 
they are all concerned with the explanation of 
changes in the ner\’’e impulse and with cons- 
ciousness. Anaesthesia resembles sleep in many 
ways, and many of the theories of sleep may 
with slight modification explain anaesthesia as 
well. The most important of these are (1) the 
accumulation of waste products, (2) consump- 
tion of intramolecular oxygen, (3) toxin theo- 
ries, (4) the neuron theory and (5) the anae- 
mic theory. In all these theories it is assumed 
that there is either a depression of the irrita- 
bility of the brain cells or the exclusion of 
stimuli from the periphery or both. Anaesthe- 
tic activity is responsible for both of these con- 
ditions. The “Mayer-Overton Theory’^ assumes 
that anaesthetics act by their solubility in the 
lipoids of the nerve tissue with consequent 
fall in conductivity and irritability of the nerve 
“The theory of Moore and Roaf” accepts the 
lipoid solubility but states that the anaesthetic 
dissolved in hpoid is rendered inactive. Ac- 
cording to this view anaesthesia is caused by 
a loose combination of ether, chloroform, etc., 
wdth the protoplasm of the brain cells. The 
lipoid material, how^ever, absorbs and holds the 
anaesthetic in contact with the protein and in 
this way aids the production of anaesthesia. 
‘Werworn’s theoiy^” accepts the Mayer-Over- 
ton theory to the extent that it explains how 
the arassthetic reaches the field of action ; but 
this view holds that real action is due to de- 
pression of the activity of the cerebral cells 
throug’h reduction of their power to carry on 
oxidation. 

Modern An.s;sthetics 

The constant increase in the complexity and 
severity of surgical operations has demanded 
more and more from anaesthesia, and many of 
the sim^ical pnoredures carried out at the pre- 
cpr^t tinoo require a very high degree of tech- 
nical skill. 

The choice of ansesthetics is a complex prob- 
lem and is determined particularly by the con- 
dition of t^e patient and the type of opera- 
tion. Safety is the first consideration, but the 
depth and duration of anaesthesia, the comfort 
of the patient and the convenience of the 
operator are also important. 

The several agent': that are now in use will 
be very briefly dealt with, and only certain 
selient features touched upon. Those that 
deserve consi^^eration are general anaesthetics, 
c.o,, ether, chloroform, ethyl chloride, vinyl 
ether, tricblor-ethylene, nitrous oxide, ethy- 
lene. averiin with or without morphine and 
scopolamine and harhiturates, spinal ansesthe- 
tics and local analgesics. 

The merits and demerits of the volatile anaes- 
thetics are well knowm and need not be. 
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elaborated here. Suffice it to say that chloro- 
form has been found to be far more dangerous 
than ether or nitrous oxide, although in the 
hands of the expert, the acute dangers may be 
greatly reduced. The chief immediate risks 
are the induction period. The danger of post- 
ansesthetic toxaemia makes its employment in 
prolonged operation almost inexcusable. Ether 
and nitrous oxide are practically safe in ordi- 
nary cases, but nitrous oxide is perhaps the 
safest form for short operations and in sequence 
to ether. 

A large variety of volatile soluble hydro- 
carbons has anaesthetic properties and many of 
them have been studied pharmacologically and 
clinically. Those that have achieved some prac- 
tical prominence may be mentioned. Ethylene 
has been used extensively in America, and most 
observers claim that it possesses many advan- 
tages over ether or nitrous oxide. The rapid 
action and recovery, however, demand close 
attention on the part of the anaesthetist. 

Cyclopropane or trimethylene has been foimd 
of great advantage in thoracic surgery although 
recently it has been largely replaced by kemi- 
thal. The supporters of cyclopropane claim that 
it produces fewer toxic effects than other 
powerful anaesthetics. It has been used clini- 
cally with good results in a considerable num- 
ber of cases, especially in Wisconsin and Mon- 
treal. Venyl ether is unreliable in the produc- 
tion of full muscular relaxation, but is largely 
used for small operations of short duration. 

It is well known that the introduction of 
halogen atoms increases the anaesthetic proper- 
ties and toxicity of aliphatic narcotics. Men- 
tion may be made of ethylchloride, trichlor- 
ethylene, and avertin (tribromethanol) . The 
utility of Ethylchloride as a general anaesthe- 
tic is mainly limited by its extremely volatile 
nature. Anaesthesia is induced very rapidly, and 
recovery is equally rapid. It is, therefore, parti- 
cularly suited for minor operations. The main 
use of ethylchloride is for local anaesthesia — by 
freezing the tissue with a fine spray of the 
liquid. The impossibility of dissecting the fro- 
zen tissues restricts its use to simple incisions 
(opening boils and abscesses). The analgesia 
is imperfect, and thawing painful. 

Trichlorethylene is now generally recognised 
to have a definite place in anaesthesia in spite 
of certain disadvantages. It has been given 
extensive trial, but is probably not a desirable 
agent for general anaesthesia. It acts as a 
prompt central analgesic and is used (self- 
inhaled, using a simple “Draw over” apparatus 
such as Freedman’s) to relieve the pain of 
trigeminal neuralgia. Muscular relaxation is 
very poor. It should not be used to produce 
deep anaesthesia. For light anaesthesia, used as 
an adjuvant to nitrous oxide, it is probably 
quite safe. It is very useful in minor surgery 
and dental practice where surgical anaesthesia 
is unnecessary or undesirable. Trichlorethylene 
analgesia is also tending to replace nitrous 
oxide and air in midwifery in many parts of 
Britain. 

Tribromethanol was introduced under the 
name “avertin” as a fixed-dose anaesthesia for 
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rectal administration to produce rather evane- 
scent surgical anaesthesia. Reports regarding 
the safety of avertin are conflicting. It was 
originally recommended for use as a full anes- 
thetic, but it is now considered to be dangerous 
in doses needed to produce this effect. It is 
used, at present, as a basal narcotic, full narco- 
sis being produced by the administration of 
nitrous oxide and oxygen.^- 

Many of the derivatives of barbituric acid 
have been used in medicine for years as hypno- 
tics and sedatives. Since the central effects do 
not differ in principle from those of the other 
aliphatic narcotics, certain of the rapidly act- 
ing barbiturates can be used alone or in combi- 
nation to produce true general anaesthesia. The 
chief difference lies in the non-volatality. They 
cannot, of course, be administered by inhalaxion 
but by mouth, rectum, hypodermically or intra- 
venously. The non-volatility also entails a more 
prolonged and continuous action. This secures 
steadiness but restricts flexibility. The latter 
is a distinct disadvantage, as the anaesthetist 
can do nothing to lighten the effects if they are 
too severe. The duration of anaesthesia is also 
another disadvantage. The use of barbiturates 
as the chief agents of anaesthesia has, therefore, 
been considered to be unjustified, although those 
with relatively brief action are employed in 
special techniques. Barbiturates in conjunction 
with inhalation anaesthesia are a definite acces- 
sion to anaesthetic technique. They are now 
generally administered to induce sound sleep 
on the night prior to operation to soothe the 
patient, and remove nervousness and to secure 
smooth induction and finally to contribute to 
the action of the anaesthetic itself. 

The common barbiturates that are used to 
produce general anaesthesia are sodium evipan, 
pentothal and kemithal. The choice of prepa-. 
ration involves chiefly the duration of effects, 
the toxicity and the personal experience of the 
anaesthetist with the drug. 

Evipan (cyclohexanyl methyl barbiturate of 
sodium) was introduced especially for intra- 
venous anaesthesia. It acts very quickly and is 
rapidly broken down in the body. In a good 
number of cases death has occurred by depres- 
sion, and it must be used with great discrimi- 
nation. The chief objection to its use is that 
it is liable to produce clonic twitching. It may 
be used with fair safety, however, in a rela- 
tively narrow field of analgesia. The action of 
thio-barbiturates is generally similar, but much 
shorter. i { 

Thiopentone (pentothal) has largely replaced 
evipan. This drug is used to produce prompt 
unconsciousness with rapid recovery so that the 
depth of anaesthesia may be fairly controlled, 
an advantage over evipan. But, nevertheless, 
it is dangerous and should not be used indis- 
criminately. This drug is not well suited for 
long operations. Obstetric analgesia has been 
reported to ^ be fairly good with pentothal ; 
excitement is absent and no harmful effects 
have been observed in the mother or child. 

A new thiobarbiturate “Kemithal” (5-cyclo- 
hexanyl-5-allyl-2-thiobarbituric acid) has re- 
cently been introduced. It has been given ^ 
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fa^ trial, and the results have so far been very 
satisfactory. Carrington and Raventos have 
carried out pharmacological investigations and 
consider it to be half as potent as thio- 
pentone, and slightly less potent than naxo- 
barbitone; but owing to its lower toxicity kemi- 
thal has a wide margin of safety. Eq,iu- 
active doses of these drugs produce a similar 
duration of action and onset of anaesthesia, 
ainical experience supports the experimental 
findings.- Kemithal has been used as an 
anaesthetic agent in a number of cases. It has 
been used for induction before cyclopropane 
anaesthesia, as the principal anesthetic agent 
in combination with nitrous oxide and oxygen ; 
as a sole anaesthetic agent with or without 
oxygen, and to produce hypnosis in association 
with regional anesthesia. The results have 
been satisfactory — post-operative recovery is 
rapid and is marked by the absence of com- 
plications. This drug has been found to have a 
particular advantage when anaesthesia has to be 
prolonged. It is especially indicated in thoracic 
surgery. In such operations there is usually a 
diminished vital capacity, and anaesthesia in any 
form tends to cause further embairrassment. 
There are many other problems too which the 
anaesthetist has to face. No real advancement 
towards the solution of these problems had been 
made till recently when cyclopropane with oxy- 
gen anaesthesia was introduced. But long con- 
tinued use of cyclopropane has its disadvanta- 
ges. Trials with thiopentone did not prove 
satisfactory. Kemithal has recently been used 
on a number of cases of major thoracic opera- 
tions, and it has been noted that the drug has 
distinctly many advantages over other barbitu- 
rates. There is no respiratory depression and 
laryngeal spasms are absent. Recovery is very 
rapid, and there are no post-anaesthetic com- 
plications. This technique is undoubtedly a big 
step forward in the field of anaesthesia. The 
use of d-turbocurarine chloride along with 
Kemithal has been very promising. 


-UiCd fairly accui*ately bv ilC'7r-in=^lcr (tre 
present tavour.tei. ine 

^utrield DepartinenT oi ha- p o- 

ducEd a aevite. the Oxiora vaporiser, -.vhicn is 
deaver kpokt; prc portions of 
ctiicr vapour up to 25 per cent, ’’re et'ie’* 

kept at a constant t£mp=raturs over a tvater- 
Dam. A brief pictorial sur\*ey of the evolution 
or anesthetic apparatuses by A. Charles Kins 
IS given in the British Medical BuUetiji (Vol 1 
No. 2, 1946). This is very insnui-tive and stives 
a clear idea of the advancement in the tec^- 
qu3 ci administration oi Yar.Gus anajsineiiwS. 


Side by side with the advancement of general 
anaesthesia, there has been a revival of interest 
in local and regional anesthesia. Muskm^ has 
aescribed the bilateral vagai nerve block at its 
point of emergence from the skull, for such 
operations as laiyngotomy. For upper abdo- 
minal surgery, bilateral intercostal nerve block 
combined with light general anesthesia cr 
extradmal caudal block has been found espe- 
cially valuable. 


Spinal anaesthesia has been less frequenilv 
used during _ recent years. Xupercaine is the 
drug of choice, but amcthocaine and procaine 
have also teen used. 


No reliable statistics of anaesthetic mortality 
are available. The existing rigures give only 
a rcugh Idea of the relative danger. According 
to the various compilations, the acute moitai- 
ity for chloroform is given as 1 in 1,000 to 1 in 
5,900, a ^fair^ estimate would seem to be 1 in 
3.500. This does not take into consideration the 
delayed deaths. For ether, the figures are 1 in 
5. 100, to 1 in 23.200 — the average would be 
perhaps 1 in 16.000: for ethyl chloride, 1 in 3,000 
to 1 in 7,000 : for nitrous oxide in short opera- 
tions less than 1 in 5,000,000. Beecher (1933) 
gives 1 in 2,000? for avertin and for chlo- 
roform, 1 in 3.500 for cyclopropane, 1 in 5,000 
for ether and 1 in 50,009 for nitrous oxide."' 


Attempts to blend the actions of volatile 
anaesthetics by mixing them have been unsuc- 
cessful mainly because the ingredients do not 
volatilise with equal rapidity. The composition 
of the inspired anaesthetic is, therefore, quite 
uncertain. A more rational method of combin- 
ing the advantages of different anaesthetics is 
to employ them in sequence. Thus anaesthesia 
may be induced by the pleasant and promptly 
acting nitrous oxide and then continued with 
ether. These may be preceded by a sedative 
dose of morphine or a full hypnotic dose of a 
barbiturate, to produce lasal narcosis. This 
probably presents the nearest approach to an 
ideal anaesthesia. 


With the development of the art and science 
of anaesthesia operations which were once few 
in number, have greatly multiplied. At the 
present day, with our advanced knowledge and 
experience and constant dependence on the 
various agents at our disposal, it is difficult to 
understand how surgical practice could have 
been conducted without them. Anesthesia has 
enabled the surgecn to attack almost every 
region of the body, and, instead of the operation 
being hurried over as in the pre-anaesthetic 
period, the surgeon can now undertake to carry 
on with deliberation and accuracy. The recent 
advancement in the field of anesthesia has been 
a definite boon to mankind. 


Many recent advances have been made re- 
garding administration of general anaesthe- 
tics. Most inhalation anaesthetics are given 
with nitrous-oxide-oxygen-ether apparatus. 
The flow of the gases is regulated and inea- 
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VARIATION OF SURFACE TENSION OF SOLUTIONS WITH TIME* 


T ORD RAYLEIGH observed that the surface 
^ tension of sodium oleate and saponine solu- 
tions showed large di-fferences according as 
whether a static or a dynamic method was 
employed for the determination. The dynamic 
(vibrating jet) method measured the tension 
of a surface hardly a fraction of a second old, 
whereas the static (capillary rise) method 
measured the tension of an aged surface. The 
study of this phenomenon was followed up by 
a number of investigators later, employing 
mainly the capillary rise, drop weight and ring 
methods. The results revealed that the surface 
tension of solutions of many dyestuffs, proteins, 
soaps and related substances changed consider- 
ably with time. Several theories were put 
forth to explain the phenomenon. Though in 
some cases chemical interaction with the atmo- 
sphere undoubtedly complicated the phenome- 
non, 2 it was surmised by many workers that 
the variation was due to the slowness with 
which the adsorption film was developed at 
the surface of solutions.^ 

Experimental Demonstration of Slov/ 
Accumulation 

An important advance was made by the ap- 
plication of the Langmuir -Adam film balance 
for the study of this phenomenon by the pre- 
sent author and his collaborators. It was well 
known that the film balance could give differ- 
ential values of tensions of the surfaces on 
the two sides of the float. It was, therefore, 
convenient to compare the tension of a fresh 
surface with that of an old one since one of the 
sides of the float could be kept fresh by sweep- 
ing. Further this technique had the advantage 
that it involved the least disturbance (even 
the sessile bubble and sessile drop methods 
would involve large changes in the extent of 
the interface due to changes in the shape of 
the bubble or drop) and that the contact angle 
effects were non-existent. The results obtain- 
ed^ with solutions of benzopurpurine 6 B prov- 
ed to be reproducible. During the course of 
the study, the existence of a large amount of 
“impurity” covering a considerable fraction of 
the total aging surface was noticed. The 
“impurity” was later identified to be the 
adsorption film of the dye which behaved like 
the insoluble monolayers studied by Langmann 
and Adam. This novel phenomenon formed the 
first experimental demonstration of the pro-- 
gressive accumulation of the solute molecules 
to form the adsorption film. 

The Hypothesis of Activated Accumulation 

By assuming plausible values for the area of 
cross-section of the dye molecule, it was possi- 
ble to calculate the actual rate of accumulation 
of the dye at the surface. This observed 
rate was smaller by several orders than 
the collision frequency of the dye mole- 
cules against the surface. The gas-kinetic equa- 
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tion was used for calculating the collision fre- 
quency and the applicability of this equation 
to solutions was justified by the author on the 
basis of Wheeler’s theory of liquid state.^ The 
hypothesis of activated accumulation was put 
forth to explain the slow accumulation. This 
hypothesis could also explain the high tempe- 
rature coefficient of accumulation, exhibition of 
surface pressure and variation of surface ten- 
sion with time. 

Working with solutions of purified Benzopur- 
purine 10 B, it was established by crucial ex- 
periments and theoretical reasoning that the 
observed formation of the surface film was not 
due to (a) any change in the bulk accumula- 
tion of the solution, (b) any reaction with air 
and (c) any insouble impurity from the solution 
or the atmosphere accumulating at the surface. 
Moreover, it was shown by sweeping aged and 
fresh surfaces that the surface got enriched with 
the dye molecules with time.^ It was further 
shown that the hypothesis of Donnan and Bar- 
ker, (slow diffusion due to the high molecular 
weight of the solute) was unable to account for 
the phenomenon ; for, to account for the slow- 
ness, it ’would be necessary to assume fabulous 
values for the diameter of the molecule. The 
hypothesis of Milner ,7 based on large surface 
excess was again untenable, since the covering 
up of even half the available surface took con- 
siderable time. The hypothesis of polymerisa- 
tion-'^ would not account for the phenomenon ; 
for, it would need the assumption that (i) the 
equilibrium between the monomers and poly- 
mers should be frozen in bulk, (ii) the rarer 
species should be adsorbed to a greater extent 
and (iii) the accumulating species would be- 
have like an insoluble impurity. It was thus 
obvious that the only comprehensive hypothe- 
sis which could account for the slowness of 
accumulation was the hypothesis of activated 
accumulation. It had to be noted however that 
this hypothesis was only a generalised descrip- 
tion of conditions at the interface. The exact 
cause of the activation energy requirements for 
the accumulation process, was yet to be in- 
vestigated. 

The Electrical Potential Barrier 

During a detailed investigation^ of the time- 
area curve for the accumulation of benzopur- 
purine 10 B, it was found that the accu- 
mulation slowed down with time much more 
than could be accounted for, on the basis 
of the free area available for accumula- 
tion. It appeared that electrical repulsion 
effects might be responsible for the phenome- 
non. Calculation^*^ was made on the assump- 
tion that the first lot of dye ions accumulating 
at the interface form a charged surface 
which would repel similarly charged ions. A 
diffuse double layer would thus be formed and 
would hinder the accumulation of the dye mole- 
cules at the surface in the same way. This 
effect, however, would be considerable almost 
from the commencement of accumulation if the 
surface film was gaseous. The only hindrance 
to accumulation was due to this type of poten- 
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tial barrier ; the system would show a tremen- 
dously high initial rate of accumulation fol- 
lowed by a very slow accumulation for a con- 
siderable length of time. A very similar fea- 
ture would be exhibited in the variation of 
surface tension with time as well. Though this 
hypothesis did not account for the behaviour 
of benzopurpurine, it accounted very weil for 
the observations made by Adam and Schute^i 
with cetyl pyridinium bromide and other 
solutions. These systems exhibited gaseous 
surface films which showed a tremendously high 
initial fall of surface tension slowing dovm 
considerably after some time. There ap- 
peared to be little doubt that the diffuse elec- 
tric double layer was the main cause for the 
behaviour exhibited by the systems studied by 
Adam and Schute. Another example of this 
was given by solutions of Nekal Bx .12 Though 
the slowness of accumulation observed right 
from the start with benzopurpurine 10 B can- 
not be accounted for, on the basis of the elec- 
tric potential barrier, the latter can explain 
condensed type) the slowing down of accumu- 
lation at later stages. 

The Case of Benzopurpurine 10 B and Similar 
Systems 


The activation energy for the accumulation 
of benzopurpurine 10 B, remained a mysteiy 
for a long time. It may appear at fimt sight 
that the dye molecule would orient itself ^ so 
as to put the hydrophobic portions projecting 
out from water and the hydrophylic groups 
dipping in water. It occurred^ to the present 
author that such an orientation wdth nume- 
rous hydrophilic groups dipping in water 
would have a high solubilising influence and 
would render such a molecule unstable at the 
interface. If, however, one or more of the 
numerous hydrophilic groups in the dye ^ole- 
cule could be pushed out of water, the solubil- 
ising influence would be diminished. These 
groups may, moreover, help in lateral bindmg 
of the accumulated molecules by dipoDar or 
ionic lattice forces. The stabilisation of _ a 
molecule of the dye would, therefore, consist 
in a simultaneous release of the required num- 
ber of hydrophilic groups from the water sur- 
face While this was a plausible mterpreta- 
tion of the activation requirements for the ac- 
cumulation process, even a rough calculation 
of the rate of accumulation would involve 
the knowledge of the vibration 
cv of the water-hydrophihc 
and the strength of '^he ^nd. These 
are not available. This difficulty was, how- 
ever, circumvented by the postulate, that 
due to the high attraction bet^en 
hvdronhilic group and the water 
proces^ of detachment of the 
groups from the water surface takes b^ 

the fissure (not of the 

water bond) of the water-water bond. The 

stabilisation of a dyemolecule ^vas brougt ^^ut 

•hv a simultaneous release of the water nmie 
riTlpq attached to some of the hydro^ihc 
Sps (n) Ses^t in the dye molecule by a 
SvnrSfc; akin to the evaporation process. On 
thf blsis of these postulates, and applying 
wLeler’s theory, the following results were ob- 


tained for a III.AOOO solution of Benzopurpu- 

rine 10 B : — 

Theorezical raze 0/ 
n accumidatior:. 

(No. of molecules per 
sq. cm, per sec. ) 

0 10 --‘ 

1 IQi” 

2 10 -' 

3 10“ 

4 IQi’ 


The experimental rate of accuniulat.on comes 
cut to be 1-6 X 10^1 molecules sq. cm. see. It 
appears ^from this calculation that two of ine 
hydrophilic groups in the dye molecule are pro- 
jected above the surface of water. Even the 
approximate correspondence between the theo- 
retical in~2) and experimental rates of accu- 
mulation may be taken to support the postu- 
lates made in the calculation. Though it 
is considered plausible that the two hydro- 
philic groups may be the amino and ihe sul- 
phonate, further investigations would be need ed 
to establish this conclusively. In this connec- 
tion, it is cf interest to note that other dyes 
such as Benzopurpurine 6 B and congorubin^* 
which have a similar structure also give simi- 
lar results. It is of great interest to study the 
effect of protecting one or more of the hydro- 
philic groups of the dye in the study “jf the 
accumulation process. 

Slow Accumulation- Due to Slow Diffusion 


The investigations on casein^" and albumin-’' 
solutions by the trough technique have revealed 
that the rate of accumulation is nearly of the 
same order as would be the ease if the accu- 
mulation occurred by simple Brownian dis- 
placements. In these cases, therefore, it may 
be expected that concentrated solutions should 
show- quick eQuilibrium. But it is found that 
the surface tension goes on changing with time 
for long interv’als even with concentrated solu- 
tions. This phenomenon is due to (cl time re- 
quired for orientation of the molecules in 
the adsorption him (the molecules being huge 
and complicated in structure would take a long 
time to get the fmal orientation which involves 
often an unfolding of the normal globular mole- 
cule so as to project out the hydrophilic 
groups), and (b) slow and progressive pene- 
tration bv addition of molecules from beloiv so 
as to render the film progressively more com- 
pact. It is to be pointed out that these two 
effects may also come into _ play in the case of 
benzopurpurine 10 B and in the systems stu- 
died by Adam and Schute only at the last 
stages of the accumulation process. 

Conclusion 


It is of interest to note that the application 
>f Langmuir- Adam trough for the study of solu- 
lions was described by lIcBain and ilson^ 
ndependently though a little later than Lie 
present author. But, the failure Dy Adaitf- to 
obtain results of value may now be seen to be 
iue to the following complications of the s^- 
tems (such as acetylpyridmium bromide smu- 
fcions) dealt mth by him: (i) The solution 
^ave rise to a gaseous film and made it ^fficuL 
to measure the rate of accumulation, (u) the 
solution was a good detergent and hence wet- 
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ted the barriers and edges of the trough ; 
owing to tnis and the higniy mobile nature of 
the gaseous adsorption film, the leakage, past 
the barriers occurred frequently and produced 
spurious results and (iii) the detergent being 
cationic got adsorbed on glass. These compli- 
cations, however, do not occur with benzopur- 
purine 10 B. The great possibilities of the 
trough method have been appreciated by Gong- 
nell as can be seen from his statement 9 /‘>: ‘'The 
most interesting results obtained by McBain 
and his associates, Doss and Yerehikowsky and 
Akulinina explicitly point to the fact that this 
domain of surface chemistry has been unduly 
neglected and that one may expect to discover 
many unusual facts and reach surprising con*- 
elusions in the process of investigation of ordi- 
nary solutions.” 

The theoretical ideas put forth by the pre- 
sent author have been corroborated by some 
later workers.-*^ Exception has been taken by 
Alexander-1 who is, however, under the im- 
pression that the electrical potential barrier is 
postulated to explain all cases of variation of 
surface tension with time. Bnt the com- 
prehensive explanation put forth by the present 
author which appears to apply to most Known 
cases is the hypothesis of activated accumula- 
tion. The electrical potential barrier is a parti- 
cular case of the above hypothesis and is ap- 
plicable only to systems such as those employ- 
ed by Adam and Schute.n Alexander’s criti- 
cism of the electric potential barrier is not 
valid on account of the following considera- 
tions : — 

(a) Alexander has stated that the electrical 
potential barrier does not explain the elimina- 
tion of the time effect at the water-oil inter- 
face. It is to be noted, however, that very few 
water-oil systems have been investigated so 
far. There are some water-oil systems in which 
the interfacial tension does vary with time.-- 
If such systems are investigated in detail, the 
role of the oil in the elimination of the time 
effect may become clear. Alexander’s idea that 
the presence of non-polar molecules at the sur- 
face increases the rate of accumulation is not 
always true, since an opposite result is obtain- 
ed when amyl alcohol is added to benzopmpu- 
rine 10 B solutions .23 

(b) Alexander has discussed the effect of 

monolayers on the rate of accumulation. But 
the data he has cited in this connection are too 
complicated to be of much use in testing the 
hypothesis. Alexander has not taken into con- 
sideration in his discussion the following fac- 
tors : (a) the removal of the potential barrier, 

(b) the removal of the molecules of the mono- 
layer by peptisation (peptising action is due 
to the amphipathic solute), (c) the nature of 
the interaction between the solute and the 
monolayer molecules and its effect on the rate 
of escape of the adsorbed solute into the solu- 
tion, and (d) the contraction of the surface 
during the spreading of the piston oil. The 
conclusion of Alexander that “the use of suit- 
able piston oil monolayers might be made the 
basis of a more general method for obtaining 
the final surface tension of solutions of ionised 
compounds”, cannot be taken for granted. 


(c) Alexander has further pointed out that 
the electrical potential barrier cannot explain 
the behaviour of hydrocinnamic acid solution 
in water or of lauryl sulphonic acid in iso- 
butylene. But, in these cases, a different type 
of potential barrier is in existence. Obviously, 
the electrical influences are negligible. 

(d) Alexander tries to compute the possible 
magnitude of the potential barrier by examin- 
ing the reaction between ethyl palmitate mono- 
layer and N. NaOH. He concluaes that a factor 
of 4, and not much more, can be accounted for 
by the electrical repulsion. It is to be pointed 
out, however, that Alexander’s procedure is not 
accurate since he has generalised the results ob- 
tained from a solution at high ionic strength 
(normal alkali) to all solutions. Any solution 
containing electrolytes to the extent of 1 N can- 
not be expected to exhibit large electrical re- 
pulsion effects. No data of the type examined 
by Alexander with solutions of low ionic 
strength are however, available. 

(e) Alexander postulates that penetration 
and reorientation explains all the observed 
results. The author does not take exception to 
these ideas, though it may be pointed out that 
many of the cases examined so far exhibit 
activated accumulation and a few of them 
are associated with an electrical potential 
barrier. Alexander’s assumptions that pene- 
tration and orinetation are favoured by a 
hydrocarbon environment is not true as a gene- 
ral effect since amyl alcohol actually slows 
down the rate of accumulation of benzopurpu- 
rine 10 B.23 His idea that “Na hexadecyl sul- 
phate is adsorbed some ten times more slov;ly 
than the dodecyl compound” is not correct. To 
obtain a surface tension of 50 dynes/ cm., it 
takes 5 minutes for the hexadecyl compound 
and 25 minutes for the dodecyl compound. 
Whereas this is difficult to understand on the 
basis of reorientation, the electrical potential 
barrier gives a simple explanation. 

(f) We may further point out that the pene- 
tration idea of Alexander cannot apply to the 
initial stages of accumulation of benzopurpu- 
rine 10 B at all, since the accumulation is slow 
right from the start.i^'23 The high temperature 
coefficient of the rate of accumulation is again 
incompatible with any simple penetration idea 
and is in support of the activation hypothesis.23 

(g) Alexander next goes on to explain the 
quick attainment of equilibrium in solutions 
known to contain micelles. He takes the ano- 
logy from the spreading of oleic acid on a sur- 
face covered by a piston oil and suggests that 
the rapidity of accumulation may be due to 
a similar spreading of the micelles at the 
surface. It is to be pointed out, however, that 
even if the above mechanism be accepted, the 
rate of covering up of the surface by the ad- 
sorption film is lowered by micelle formation 
since the number of micelles per unit volume 
for any given concentration of the solute is 
inversely proportional to the number of sim- 
ple molecules present in each polymer and the 
rate of diffusion of the polymer is smaller than 
that of the simple molecule. If only classica] 
infusion comes into effect, micelle formation 
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should bring down the rate of accumulation. 
So, Alexander’s interpretation of this fact is 
incorrect. 

(h) Though an exact molecular kinetic inter- 
pretation of the effect of micelle formation of 
the rate of accumulation is beset with difficul- 
ties, general considerations, show that micelle 
formation should be associated with quick ac- 
cumulation.^ It is to be pointed out that micelle 
formation is due to inter-molecular attractive 
forces, and it is hindered by inter-ionic repul- 
sion. Inter-ionic repulsion between like ions is 
also the cause of the electrical potential bar- 
rier. Any factor which brings down the inter- 
ionic repulsion (e.g., addition of salts, increase 
of the concentration of the paraffin-chain salt) 
favours micelle formation and at the same time 
favours quick accumulation at interfaces. Thus 
the accelerating effect of salts is not due to 
micelle formation though the latter may take 
place incidentally. The increase in the rate of 
accumulation at higher temperatures (though 
the micelles themselves tend to break down at 
higher temperatures) is again a point against 
considering micelle formation as being the cause 
of quick accumulation. 

(k) It may be finally pointed out that tlie 
penetration and orientation effects are also 
likely to consist of steps requiring energy of 
activation. 

Thus the application of the film balance to 
the study of solutions has given a new md 
powerful tool in the hands of the physical 


chemist. The study has already led to a com- 
prehensive hypothesis for explaining the agiiig 
of surface and an extensive invest] gat iorT in 
this^ field is further likely to be valuable in 
elucidating the several obscure phenomena as- 
sociated with the surfaces of solutions of capil- 
lary active substances. 
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DETAILS ABOUT ICE-AGE MAN 


rPHE fossil remains of the 15,000-year-old 
^ Tepexpan man are being reassembled at 
the Smithsonian Institute in U.S.A. 

Study thus far shows that this gentleman of 
the ice age was taller than his modern-day 
descendants. He is believed to have been about 
five feet eight inches in height — “well above 
the average stature of modem Mexican 

Indians”. ^ ^ + 

The Tepexpan man, believed to be the oldest 
fossil human being, was dug up last February 
from an ice-age swamp near the village of 
Tepexpan, which is not far from Mexico City. 

The remains— parts of a skull, jaw bones, 
arms, legs and a few other odd skeletal pieces— 
w^ere flown to U.S.A. late in June. Tl^y 
being reassembled by Dr. Stewart and Dr. Ja- 
vier Romero of the Mexican National Museum 

of Anthropology. . , i 

Dr Stewart emphasised that no fiii^ conclu- 

sions' can be drawn smee 

man has been found— and he may have 


toivered above his compatriots. He hopes an- 
other of his kind will be found to shed furtlier 
light on this angle. 

The Tepexpan ’s teeth w'-ere also interesting. 
Although worn dowm badly, there are no signs 
of dental ca\dties or tooth decay and many of 
his teeth were missing. 

His brain appears to have been “about nor- 
mal” for the modem Indian. His intelligence 
is also said to have been about the same. 

According to the sutures of the skull Tepex- 
pan was in his forties when he met death. 
It is assumed that he met an unhappy end, 
since his remains were found face down on 
w^hat w’’as once the edge of a lake. He may 
have been killed, but there is nothing now- to 
account for his death. 

As for Tepexpan ’s missing backbone, ribs, 
shoulder blades and pelvis, they evidently were 
either destroyed by animals or disintegrated 

through the years. 
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CONFERENCE ON CULTURE COLLECTIONS OF MICRO-ORGANISMS 

IN LONDON 


A SPECIALISTS' Conference on Culture Col- 
lections of micro-organisms was held at 
the London School of Hygiene and Tropical 
Medicine between August 5th and 8th, 1947, 
and was attended by delegates from the United 
Kingdom, Australia, Canada, Eire, New Zea- 
land, South Africa and the British Colonies. 
Suitable delegates from India were not able 
to be present, and it is with the object of 
informing Indian microbiologists of the recom- 
mendations made by the Conference that this 
article has been written. 

The establishment of the “British Common- 
wealth Collections of Micro-organisms” was 
recommended as the first step to co-ordinate 
the activities of existing culture collection and 
to encourage the formation of new ones. A 
permanent committee is to be formed with its 
secretariat in London ; each Dominion will be 
represented on the Committee, and overseas 
members will, where necessary, appoint deputies 
resident in England to attend meetings of the 
Committee. 

National Committees are to be set up in each 
Dominion to carry out within their own coun- 
tries the same co-ordinating work that the 
Permanent Committee does for the Common- 
wealth as a whole. It is desirable that mem- 
bers of these Committees should be scientists 
responsible for the day-to-day administration 
of the collections since many of the problems 
to be worked out will be technical. National 
or regional collections should be maintained 
and, where necessary, new ones developed to 
fulfil new needs. Collections may be required 
to supply organisms for one or more of the 
following purposeis : teaching, both academic 
and applied research, and industrial processes. 
The Conference discussed at some length the 
advisability of having separate collections to 
serve different interests (agriculture, medicine, 
industry) but it was finally agreed that such a 
division was not desirable and that wherever 
possible a taxonomic classification should be 
used for separating the activities of collections 
so that one collection will maintain bacteria, 
another fungi, a third algae, and so on. This 
will have the advantage that workers in a col- 
lection need be trained only in one branch of 
microbiology, and in this branch they will be- 
come more expert than workers who have to 
deal with several branches. 


Culture collections should not be an end in 
themselves, they should be the means to an 
end. They constitute a wealth of material for 
research of all kinds ; therefore the qualified 
staff should consist essentially of research work- 
ers enlisted for their drive and ability rather 
than their knowledgb of taxonomic relation- 
ships which they will pick up quickly when 
working in a collection. Collections should be 
centred at research or teaching institutes and the 
widest possible contacts should be maintained 
with research workers outside the collections ; 
in this way it may be possible to delegate the 
maintenance of certain groups of organisms to 
specilalists so that the cultures sent out will 
carry the authority of recognised experts. 

The National and Permanent Committees will 
assist collections by distributing technical in- 
formation, especially that relating to the pre- 
servation of micro-organisms. 

The compilation of catalogues of different 
collections will be encouraged by the National 
Committee and, with the object of preparing 
a Commonwealth Catalogue in loose-leaf form, 
a uniform page-size is to be adopted (the 
actual size will be decided by the Permanent 
Committee). Recommendations were made 
about the details to be included in the cata- 
logue of bacteria and fungi. To make the col- 
lections better known to workers a directory 
of Commonwealth culture collections is to be 
prepared, and this will give information about 
the kind of micro-organisms maintained in 
each collection. 

When a culture is sent to a collection it 
should be accompanied by a detailed descrip- 
tion and a reprint of any published work on 
it. Acceptance of a culture is left to the dis- 
cretion of the curator who will see that the 
culture received conforms to the description 
sent. Tf the donor is not sufficiently interested 
to prepare an adequate description it is unlikely 
that the organisms will be of value to a collec- 
tion. 

The framework of the British Commonwealth 
Collections of Micro-organisms Organisation is 
sufficiently flexible to allow changes to be made 
as they may be needed. What the Conference 
did was to provide a nucleus ; it is up to the 
Permanent and National Committees, supported 
by the collections, to develop the plan ; by 
ha^-d work and active co-operation it can be 
made the greatest Collection of Collctions. 


ATMOSPHERE ON MARS 


XT ARVARD Observatory has announced that 
the first definite clue to the composition 
of Mars' atmosphere has been uncovered. 

The amount of carbon dioxide is similar or 
greater than that found on earth, it was dis- 
closed in a report from Director C. P. Kuiper 
of McDonald Observatory. 

“It is quite a very important result,” said 
Doctor Fred Whipple, Harvard Professor of 
Astronomy, “it means that, at last, we have 
some definite identification of the Martian at- 
mosphere. All we knew before was that the 


atmosphere on Mars contained a small amount 
of moisture.” 

The discovery was made possible by the war- 
time development of a’^ infra-red photocell, a 
sort of sunersccpe. With this device, Kuiper 
reported that an infra-red spect^-um of Mars 
was recorded at McDonald Observatory and the 
carbon dioxide “found to be present in an 
amount similar to that on earth”. Because of 
the p-ressure effects on the band i’^te’^sity, he 
said, the carbon dioxide content of Mars’ atmo- 
sphere will actually be somewhat larger than 
that of the earth, if the total pressure on Mars 
is less than on earth, as 
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LOWER LEVEL WINDS ALONG THE 
DELTAS OF THE NORTH MADRAS 
COAST IN THE MONSOON 


When the pilot balloon observatory was started 
at Masulipatam in 1942, it filled a gap between 
the observations at Madras and at Vizagpatam 
on the east coast of India. Soon after, it was 
noticed that the actual wind speed at lower 


levels of 0-5 and 1*0 km. at Masulipatam v/as 
much greater than at corresponding levels either 
at Madras or Vizagpatam. An application of 
the equation of continuity was attempted. The 
weather along the north Madras coast is free 
from precipitation except when a monsoon 
‘pulse’ is passing over the place. At other times 
the upward velocity can be assumed to be neg- 
ligible : Only the horizontal velocities need be 
considered. The modifications in the latter can 
only be due to orography (see figure). 

Masulipatam is on the northern side of the 
Krishna delta and within 30 miles of the soutn- 
ern stream of the Godavari delta, two 

deltas almost overlap. Taking account of the 
1000 ft. contour, the Godavari valley is 
N.W. to S.E.; and the Krishna valley (norto 
of the Nallamalai Hills) is almost W. to E. At 
a station situated on the overlapping Portion “ 
the deltas of Godavari and Krishna, tte ^^s 
flowing down the two valleys must btow toge- 
ther or coalesce. The directive eff^ of tte 
orography jiersists up to twice or thrice the 
height of the vaUey from the sea level (or 
about 3,000 ft. or 1-0 km. above sea level). 


Above this height, there would be very little 

influence. 



The west to east stream in the monsc«n on 
the north Coromandel coast is the monsron air 

mixed with other air while the northwesterly is 
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the dry continental air that goes to form the 
monsoon depressions. The latter air is well 
pronounced over the more extreme portions of 
the north Madras coast. The nearest pilot bal- 
loon observatory which can give the values of 
the W. to E. stream south of Masulipatam is 
Madras. The nearest observatory north of 
Masulipatam giving an idea of N.W. to S.E. 
stream is Vizagpatam. The distance between 
these latter observatories is great from Masuli- 
patam. The values of wind speed and direc- 
tion can only be approximations to those flov/- 
ing along the valleys. The following table 
gives the average wind for the months of July 
and August for the three years 1942-45. 

Table 

Average Upper Winds in Mid-Monsoon 


Hei ght 
above 

Madx^as 

Vizaga- 

patam 

patam 

1 Madras 

1 + Vizag 

M.S.L. 

H 1 

V 

D 

V 

I) 1 V 

D 1 V 

0*5 km. 

265| 

6*1 

250 

7-0 

27012-0 

260'l2-9 

1 *0 km. 

275 

7-3 

270 

7-2 

280 12- 9 

270 14 -4 

1‘5 km. 

280 

9*1 

2S5| 

8-9 

285 12*3 

285 18 *2 

2*0 km. 

280| 

10*6 

285 

‘ 9*8 

285jli-S 

28520-5 

\ 


D is the direction to the nearest 5°, and 
V speed (metres/sec.). The addition of wind 
velocity is vectorial. 

It is seen that the algebraic sum of winds at 
Madras and at Vizagpatam are nearly of the 
same order but greater than at Masulipatam at 
0-5 and 1*0 kms. At higher levels there is 
little comparison. It is surprising that such a 
good fit at the lower levels could be found con- 
sidering the various uncertainties that enter 
meteorological quantities. If the winds at 
Masulipatam had exceeded the algebraic sum 
of the winds at Madras and at Vizagpatam at 
lower levels, the idea of applying the equation 
of continuity would necessarily have been open 
to question. It is not often that such simple 
applications are met with in weather. 

During the other months, when the winds do 
not blow along the valleys of the rivers, e.g., 
in the N.E. monsoon, there is no abnormality 
in the winds at Masulipatam. 

Poona 5, S. L. Malurkar. 

November 19, 1947. 


THE ESTIMATION OF THALLIUM 

Numerous volumetric methods have been pro- 
posed, which makes use of the reaction Tl-r-^ 
T1. + + + Most of the common oxidising agents 
have been tried and reported to yield useful 
results : Potassium permanganate,i Potassium 
bromate^ and Ceric sulphate.*"^ While a con- 
siderable saving in time may be effected, these 
cannot be regarded as very satisfacto'-y : fnr, 
the normal potential of the T1+ tz; T1+ + + sys- 
tem is about + 1*2 v., and an indicator which 
win function under these conditions is hard to 
find. The use of irreversible indicators like 
methyl orange sometimes leads to faulty e'^d- 
points, or one has to take recourse to compli- 
cated potentiometric methods. A rapid gravi- 


metric method will, therefore, prove of some 
interest and the following procedure is believed 
to serve the purpose. 

Procedure . — To the cold thallous solution con- 
taining not more than 0*2 gr. of the metal per 
50 ml. are added with stirring 20 ml. of a 
5 per cent, solution of iodic acid and 10 ml. of 
alcohol. The heavy white granular precipitate 
which comes down immediately is allowed to 
settle for a couple of minutes, filtered through 
a Jena glass filter of porosity 4, washed preli- 
minarily with a mixture of equal volumes of 
1 per cent, iodic acid and alcohol and finally 
with 50 per cent, alcohol, dried at 105®-110° C. 
and weighed as TIIO.^ factor for thallium 
0*67836. 

Results . — A standard solution was made by 
converting 8*0973 gm. of pure thallium metal 
into the sulphate and making up the solution 
to 1 litre. Aliquots of this solution, either 
directly or on proper dilution, were pipetted out, 
for each determination. Simultaneously, esti- 
mations of thallium were carried out employing 
the chromate method of Moser and Brukl.'^ 
The measuring flasks and pipettes used were 
those tested and certified by the National Phy- 
sical Laboratory as conforming to A grade 
accuracy ; these were further calibrated in this 
laboratory. Some of the results are detailed 
below. 


Thallium 
taken (gm.) 

Amount found in estimation 
as iodate (gm.) 

Amount found 
in e.stimation 
as chromate 
(gm.) 

Minimum 

Maximum 

Average* 

0*2024 

0-2004 

0-2038 

0-2020 

0-2017 

0-1619 

0.1610 

0-1620 

0-1615 

0-1618 

0-0506 

0-O4P8 

0-0.508 

0-0503 

0-0507 

0-2239 

0-.3230 

0-3241 

0-3238 

0-3236 

0-4049 

0-4041 

0-40.32 

0-4048 

•• 


* Represents the -average of 5 estimations. 


It will be noticed that at lower concentra- 
tions of the thallous ion the iodate values are 
slightly lower. This , possibly arises from a 
slight solubility of the iodate precipitate. Ac- 
cording to LaMer and Goldman*'^ the solubility 
of thallous iodate in water at 25° C. is about 
0*7 gm. per litre, but under the above condi- 
tions of precipitation, the salt is almost insolu- 
ble. Further study of this aspect of the prob- 
lem is in progress. 

Andhra University, 

Waltair, Bh. S. V. Raghava Kao. 

October 28, 1947. 


1. Reale, Mu(chi‘>on and C la’idler, fiid Enr- Chevi.' 
Amil Edv. 1911.13 2 0 2 1 a i^I Rei :’<t-r.. 2. 

anar^r, al.em ^ hem 19:’6 153, 276. 3. Willard and 
Young, J.A.CS , 55, 3 6 ). 4. Mo^er and Kruid, 

Mmaish., 1926, 47, e>67, 5. LaMcr and Goldman, 

1929, :i 2632. 
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NI-ThO^-KIESELGUHR (100:18:100) CATA- 
LYST FORT.iE FISCHER-TROPSCH 
SYJSITH.:.SIi AT MEDIUM FRuSSURE 
PART III 

It is well known that there are certain advan- 
.tages in operating 1‘ischer-Tropsch synthesis at 
medium pressure. A. J. Underwood and C. C. 
Hall- have shown that the operating p.essure 
(5-15 atms.) has an etiect on the yield of hydro- 
carbons and increases the life of the catalyst. 
The use of medium pressure enables one to 
reduce the size of the plant. The medium pres- 
sure process is modified by Ruhrchemie, A. G. 
(1939), using the cobalt catalyst and gives a 
product containing a high proportion of olefines 
by using straight water gas. 


iNJi : ThO^: k0 Catalyst 
( cAs ; Co : 



The present investigation is undertaken to 
improve the Fischer-Tropsch Synthesis of hydro- 



carbons economically by using the ( 1 ) cheaper 
catalyst, (2) medium pressure and (3) water 
gas instead of synthesis gas. The use of cheap 
Ni-catalyst promoted by Thoria and supported 
by Kieselguhr at atmospheric pressure has al- 
ready been reported by Ghosh, Basak and 
Badami.^ 

The same catalyst has been tried at 70 lbs./ 
sq. inch pressure using synthesis as well 




water gas. It is observed that 
tabes place at 205^ C. in both t 
catalyst has been fcund to 
Wren synthesis gas is : 
is fcund to be very 
But with water aas the vieid^of 
dcwn and there Is a corr^pondi 
gaseous and liquid hydrocsrborj 
of hydrocarbons are clotted asair 
cities, using synthesis gas (Gracr 
water gas (Graph 2*. 


react 
‘ a no 


metnan 


cere a.' 
'he y 
\ 

and t 


goes 
e uf 
ieias 


J. C. Ghosh. 
N. G. Easaju 

^ C. 

Dept of Pure E' Applied Chemistrv, 

General Chemistry Section, 

Indian Institute cf Science, 

Bangalore. 

Novemher 1, 1947. 


1 Urderwond, A. T., /fil £71 \ 44 ^ 

2 . C.. /, :■ IJ 4 - 20 ’ 63, 

3. Ghosh, i.'asJc a: d Ba^-.Tii, S^;.. 19i7 16, 

318. 


STUDIES IN SESQUITERPENES 
PART II. SYNTHESES OF METHYL 
CADALENES 

In connection with cur investigations on the 

sesquiterpenes of the cadinene group it be- 
came necessaiw to knovr the properties of all 
the possible methyl-cadalenes. In this ad- 
vance communication we report the syntheses 
of the 5-methyl-, g-methyl. and 3-methyl-cada- 
lenes. The other two had been prepared pre- 
viously by Campbell and SoSer.'^ 

5-Methi/UcadaJene. 2, 5 -Dimethyl-8- is opr o- 
pyl-tetralone -1 (D prepared from p-cymen- 
was treated with methwl m.agnesium iodide to 
give a mixture of the carbinol and its dehydra- 
tion product. The mixture was completely de- 
hydrated with 95 per cent, formic acid giviitg 
1, 0 , 6-trimethyl-4-isoprcpyl-7 : 3-dihydrcnaph- 
thalene. Dehydrogenation of this hydrocarbon 
with selenium gave the required 1. 5, o-tri- 
methyl-4-iscpropyI naphthalene (lib The pro- 
perties of its derivatives are given in the table. 

CH^ 

1 I 


;nsed 

with metr.yl succinic anhydride in nitrobenzene 
in the presence of anhydrous aluminium chlo- 
ride to give - - (p-toluyl) -a-methyl-prcpjoiiic 
acid (III) (cf. Ma 3 ^er and Stamm)." The keio- 
greup of its ester reacted selectively with the 
magnesium methj-T iodide to give t- (p-toIyI;-7, 
a-di method- vin\T acetic acid. The unsaturated 
acid was reduced with hj-dro-iodic acid and 
red phosphorus to give 7-Cp-tolyl)-is o-4l- 




dig 

I 

CH-CH. 




./V 


O 


ii) 

3-MethuI-cadaIene, Toluene was condc 


1 : ! 

Wx/' 

H i 

/\ CH, 
II 


-CH 
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methyl-butyric acid. This acid was cyclised by 
anhydrous aluminium chloride and the tetralone 
(IV) so obtained reacted with magnesium iso- 
propyl bromide to yield the unstable carbinol. 
The alcohol on dehydration followed by de- 
hydrogenation with selenium furnished 1, 3, 6- 
trimethyl-4-isopropyl-naphthalene (V) . The 
melting points of its derivatives are recorded 
in the table. 

CEI 3 




HoC- 


CH-, 

I 

CH-CH 3 

COOH 




II 3 C-' 


(III) 


CH 3 


CHo 
1 

CH- 

\/\c/ 

O 
(IV) 


-CH. 




I 

CH 

/\ 

H3C CH3 
V 


S-MethyUcadalene, ^-(2, m-xylol) -propionic 
acid (VI) 4 was prepared by the action of suc- 
cinic anhydride on m-xylene in the presence of 
anhydrous aluminium chloride. Its methyl ester 
on treatment with magnesium methyl iodide 
gave 7 - ( 2 -m-xylyl ) -7-methyl- vinyl-acetic acid 
which was reduced to the corresponding butyric 
acid with hydro-iodic acid and red phosphorus. 
The acid on ring closure yielded the 4, 5, 7- 
trimethyl-tetralone-1 (VII). The ketone was 
treated with magnesium isopropyl bromide, 
when an unstable cabinol was obtained ; the 
latter was dehydrated with 90 per cent, formic 
acid and then dehydrogenated with sulphur to 
give the 8-methyl cadalene (VIII). The melt- 
ing points of its derivatives are given in the 
table. 


CH. 




CH, 


CH, 

\/ / 

COOH 


HsC- 


(VI) 


CH3 CH, 

I I 

/\/\ 


cri3 <113 

I I 

CH, 

I 

CHj 

\/\co^ 

(VII) 


H.C- 


1 

CH 

/\ 

HsC CHj 

(vni) 


Hydroca rbor 

^ Picmte 

m.p. 

Styphnate 

in.p. 

T.N.B. 

compound 

m p. 

T N r. 
c om pound 

m.p. 

3-Vlethyl- 

162-3° 


165° 

[ 

cadal ene 





5 Methyl- 

102 *5-103 -5° 

130-r 

160-1° 

87-8° 

cadaltne 





8 -Methyl- 

cadalene 

108-108*5° 


118-118*5° 



The full paper on the subject will be pub- 
lished elsewhere. 

My thanks are due to Prof. P. C. Guha 
for his kind interest in the above investigation. 

Organic Chemistry Laboratories, 

Dept, of Pure and Applied Chemistry, 

Indian Institute of Science, 

Bangalore, Sukh Dev. 

November 4, 1947. 


1. Campbell and Soffer /. Amer. Chcm. Soc», 1942, 64 , 
417. 2. Sukh Dev and (iuha Science aud ('ziitttre , 1947 ^ 
13 73 . 3. Mayer and Stamm, Ser., 1923, 56 , 1424. 

4. Cf. Barnett and Sanders, J.C,S», 1933, 7 , 434. 


RHODAMINE 6 G.- A NE^V INDICATOR 
IN OXIDIMETRIC TITRATIONS 

Rhodamine 6 G, a valuable adsorption indicator, 
in argentometric titrations of the bromide, may 
be employed in oxidimetry as well. Its 
strongly fluorescent aqueous solution retains 
this property in dilute mineral acids (4 N), 
and is oxidised irreversibly by potassium per- 
manganate, and reversibly by ceric sulphate 
to an orange colour with simultaneous extinc- 
tion of fluorescence. The change is very sharp. 
This substance is, therefore, used as a reversi- 
ble indicator in titrations with ceric sulphate. 
Employing a 0-05 N solution of ceric sulphate 
in 1-5 N sulphuric acid and a few drops of a 
0-1 per cent, solution of the indicator, the fol- 
lowing substances have been successfully esti- 
mated in both hydrochloric and sulphuric acid 
solutions : — ^Ferrous sulphate, stannous chloride, 
potassium ferrocyanide and hydrogen peroxide. 
Although the end point is sharp enough in 
stronger solutions up to 4 N acid content, for 
the best results, it is recommended that the 
overall acidity on completing the titration may 
not exceed 2 N. 

The indicator has been found, however, to be 
unsuitable in the titration with ceric sulphate 
of oxalic acid, arsenious and antimonius acids, 
with or without an iodine monochloride cata- 
lyst. In the first two instances the indicator 
is rapidly destroyed, while in the case of antl- 
monious acid, the formation of pentavalent 
antimony turns the indicator pink which under- 
goes no further change in colour even with a 
large excess of the oxidising agent. The sub- 
ject is under further investigation. The indi- 
cator cannot be used in the presence of a 
precipitate or mercuric chloride. 

It has further been observed that ferrous 
Iron ma^ be cpnyenientljr titrated yrith gpiig 
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sulphate in the presence of oxalic acid or 
arsenious acid using this indicator. It would 
be interesting to recall the observations of 
Poundi who arrived at similar conclusions re- 
garding the effect of various reducing acids on 
the titration of ferrous sulphate using a differ- 
ent method of indication. Fuller details will 
appear elsewhere. 

Andhra University, 

Waltair, Bh. S. V. Baghava Bao. 

November 14, 1947. 


1. Pound, Ckem. Eng. and Min. Rev., 1940, 32, 418. 

PREPARATION OF ETHOXY 
ACETONITRILE 

Just like methoxy acetonitrile the ethoxy com- 
pound is very useful for the synthesis of aro- 
matic ketones. Several procedures^ have been 
used for its" preparation. The more important 
of these are the following : — 

1. Cl. CHs.COOH-^ Eto. CHa.COOH ^ EtO. CHo 
COOK -^EtO.CHo.CONHs EtO.C lo. CN. 

2. Cl. CHo.COCI-^Cl.CHa.CONHo-^Cl.CIIo.CN^ 

EtO.CHv.CN. 

They involve a number of steps and the pre- 
paration, therefore, takes time and is also ex- 
pensive. Method I was adopted during war- 
time in this laboratory^ when simpler alterna- 
tives could not be explored. Experiments have 
now been conducted for preparing this useful 
reagent by the simpler and quicker procedure 
commonly adopted for preparing the analogous 
methoxy compound^ using diethyl sulphate in- 
stead of dimethyl sulphate. 

HCHO+ HCN -^HO-CH,.CN ^ 1)2804 
CH,.CN. ■ ^ 

It is found that the reaction is considerably 
slower and the conditions have consequently to 
be modified in order to obtain the best yields. 
The following are the full details. 

Powdered potassium cyanide (26 g.) was dis- 
solved in water (75 c.c.) and the solution cool- 
ed to — 5° C. in freezing mixture. Formalin 
(40 per cent., 35 c.c.) diluted with water 
(35 c.c.) was then added little by little with 
shaking. The temperature was not allowed to 
rise over 0° C. throughout this procedure. The 
mixture was left in the ice-bath for an hour 
with occasional stirring. Diethyl sulphate 
(55 c.c.) previously washed with ice-cold water 
was added all in one lot to the cold solution 
of formaldehyde cyanhydrin. The mixture was 
vigorously stirred with an electrical stirrer. As 
there was no visible reaction in the cold, the 
mixture was slowly heated to 45° in a water- 
bath. The heavy layer of diethyl sulphate at 
the bottom disappeared in about ten minutes 
and a lighter layer of ethoxy-aceto-nitrile ap- 
peared at the top. It was rapidly separated 
and diluted with anhydrous ether. Some more 
water senarated out and was removed. The 
ether solution was then dried over anhydrous 
sodium .‘sulphate. After evaporating the ether, 
the residue was distilled under reduced pres- 
sure (15 mm.) and the fraction distilling be- 
lovr 80° C. was collected. The yield was 6-7 c.c., 
and the product was pure enough for use m 


the Hoesch condensation directly. With phlo- 
roglucinol it gave a good yield of «-ethoxy- 
phloracetophenone, and the ketone was identi- 
cal wdth the sample already described.*^ The 
nitrile could, however, be distilled again at at- 
mospheric pressure and collected between 133 ° 
and 138° C. 

Our thanks are due to Prof. T. B. Seshadri 
for his interest in this work. 

. ^ : L. Ramachaxdra Row. 

ci Ail' : .'.r; T. B. Thirwengadam. 

Dept, of Gen. Chemistry, 

Andhra University, 

Waltair, 

November 30, 1947. 


1. Sommelet, Ann. Chim. Phys.. 1903, 9, 493. 
2. Organic Syni /tests. 13, 56. 3. Row an:i Seshadri, 

Proc. hid. Acad. Sci.. A , .9-56. 23, 140. 


BACTERIAL SYMBIOSIS IN A 
MARGARODES SP. 

To avoid confusion it may be mentioned that 
the Polish Cochenille insect, Margarodes polo- 
nicus L., has a red dye, as in the lac insect, and 
its symbiosis was being studied by Prof. Jakob- 
ski of Poland. Another speceis, feeding on grass 
roots, has been discovered by Sulc, at Briinn, 
and is evidently new to science. It is blue 
coloured, resembling unripe bilberries but free 
from any dye within its body. 

When a mature specimen of Sulc’s Margaro- 
des is dissected each ova^” is found to contain 
a tumour-like grouTh which is carmine colour- 
ed and therefore conspicuous. This tumour 
has been called mycetome, but should now be 
designated bacteriotome. It has been illustrated 
by Sulci and further mentioned by Buchner- in 
more than one treatise, as it would appear to 
represent a type of bacteriotome by itself. I 
had good opportunities of studying Sulc’s Mar- 
garodes. In full-grown individuals the two 
ovaries have each a bacteriotome ; but in im- 
mature insects the ovaries are connected by a 
bridge-like tumour with a constriction in the 
middle. This central narrow portion indicates 
that the bacteriotome subsequently separates 
into two exactly as Sulc has illustrated them. 

Smears from the tumours belonging to im- 
mature insects were stained with Giemsa, the 
symbiotes proved to be delicate bacteria which 
have evidently escaped Sulc's observation. 
Even in thin sections, which are usually 5/^ 
thick, the granule-like bacteria would not be 
clearly seen. The technique of making a smear 
— a technique not employed by Sulc — enables 
the identity of the bacteria. The symbiotic bac- 
terium was successfully cultivated a number of 
times. The smears from cultures always com- 
pared well with those from the bacteriotomes. 

Even apart from the fact that Sulc^ has over- 
looked the existence of the bacterium, his inter- 
pretation of the symbiote as an yeast involves 
some confusion. On p. 16, Fig. 9 (1), he gives 
a section of the tumour attached to the ov^y ; 
a portion of this illustration is offered as Fig. A 
here with six tumour cells. ^ Their cell inclu- 
sions are apparently some kind of yeasts. For 
this reason Buchner^ calls the tumour in the 
Margarodes sp. a ‘Tilzorgan”, altiiough Sulc 
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himself is more diffident and designates the cell 
contents merely as symbiotes. In Sale’s^ 
Fig. 9 (2), which is illustrated in part as Fig. B 
here, he gives the picture of the tumour in a 
more advanced stage. In Fig. B (tumour cell 
No. 1) the yeasts are identical with those seen 
in Fig. A ; in both, the germs are immature. In 
Fig. B (tumour cell No. 2) some yeasts are im- 
mature while the rest are nucleated. The yeasts 
in Fig. B are relatively more developed — parti- 
cularly those seen as cell inclusions in tumour 
cell No. 3 are fully mature and on their way 
to infect future eggs. To a critical observer 
Figs. A and B would strike as similar. They 
would hardly appear to have been drawn from 
a histological section or with a camera lucida 
and are more or less diagrammatic in repre- 
sentation. Such an idealisation appears to have 


tures. What is interesting is to find in Nolte’s 
Fig. 12, m., an identical stage with that of Sulc’s 
Fig. 10 (10), or Fig. 10 here, although Nolte 
considers his germ a bacterium and Sulc, an 
yeast. In representing such life -cycles, white 
blood cells of insects, secretion granules and 
bacterial metabolic products have been con- 
fused ; and the results, although based on cor- 
rect observations, have to be very critically 
interpreted. For these reasons, a physiological 
test, like the production of a pigment in vitro 
by the culture of the symbiotic germ, conclu- 
sively proves the correct isolation of the sym- 
biote. Neither the insect nor the symbiote 
produces any colour and hence the only finding 
that has to be emphasised is the existence of a 
bacterium in the smears from Sulc’s Marga- 
rodes. 



been applied also to the detailed study of the 
symbiote whose yeast-like nature he proposed 
to establish. 

On p. 17 in Figs. 1 to 10, Sulci gives the life- 
cycle of the symbiote. His illustrations are re- 
produced with his numerical indications. Fig. 1 
is the yoimgest stage, then comes Fig. 2 and 
thirdly No. 3 ; all these forms are seen while 
the yeasts are in the tumour cell. The deve- 
lopment occurs mainly in the formation of a 
nucleus-like central body which has been mere- 
ly illustrated without any explanation. The 
symbiote, when it leaves the tumour, enters the 
lumen of the oviduct and shows more and more 
clearly the chromatin body as in Figs. 4 and 5. 
By the time it reaches the follicle it shows the 
development represented in Figs. 6 to 9. The 
yeast, finally ready for infecting the egg, is 
reduced in size but is rich in chromatin bodies 
resembling chromosomes, being the stage shown 
in Fig. 10 — the end of a mysterious life-cycle 
of an unknown germ. 

Nolte^ has carefully studied symbiosis in the 
beetle, Erythrapin miniatum. The symbiote is 
a bacterium, but with a complicated life-cycle, 
as in many other cases of symbiotes which have 
studied onl 7 in section^ never in cuL- 


The work was undertaken, at Briinn, in the 
Laboratory of Prof. Sulc, to whom it is a plea- 
sant duty to thank here again. 

Dept, of Biochemistry, 

Cipla Laboratories, S. Mahdihassan. 

Belassis Road, 

Bombay, 

November 15, 1947. 


1. Sulc, Pub, hioK Ecole, Haut- Rtitd. veter.^ Briinn, 
1923, 12, 16. 2. Buchner. d. BioL, 1928, 4,73. 3. 
Nolte, Zeit.f. Morph, u. OkoL, 1937, 33, 179. 


RATE OF GROWTH OF DIPLOID AND 
TETRAPLOID YEASTS 

The effect of duplication of chromosomes has 
been known to result in a change in the 
norm of reaction. In higher plants investiga- 
tions show that the geographical distribution 
of the autotetraploids differ in many cases from 
those of the diploids. In fact, autotetraploids 
have been known from localities which are con- 
sidered unfavourable to the diploids. 

In yeasts duplication of chrornosomes leads 
to a change in the chcuracteristics of the giant 
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colonies.i Occasional spontaneous 
could. bG S 06 n us smooth sectors in 
nies of the control (Photo 1, T). 


tetraploids 
giant colo- 
Since the 



Photo. 1. BY 1. Ten dav gr< wth. 2. 5 cm. 3U-9-1947. 
Photo. 2, BY 1 + BY 3. Nine-day growth. 2 *2 cm. 

surface of the control has folds and striations, 
it is easy to distinguish between the di- 
ploid and the tetraploid. The contour of the 
sector indicates that its growth is more vigo- 
rous than that of the control. It was thought 
desirable, therefore, to study the structure of a 
colony developing from an inoculation of a 
mixture of the control and the tetraploid. 
Twenty four hour wort cultures of the control, 
BY 1, and a tetraploid, BY 3,--^ were mixed 



together, well shaken and inociBations were 
made immediately from this mixed ci^tme. 
Photograph 2 shows the appearance of me 
colony after a nine-day growth. It has the 
typical appearance of the tetraploid colony, 
indicating that the tetraploid cells have com- 
pletely eliminated the cells of the control 
strain by their rapid growth. 


Investigations'^ on the 

ments oi me diploid, Bi' l, 'me ‘xetri;*.!: 

BY 3, showed no dm ere nee. i rum me 
availaoie it couid not ce lud-ea t-.- 

rate ot utilization oi the nuinems 
full grownh are identical. Smee tn- e-pj--- 1 
ments with giant ccmnies snowea 
rates of growtn of the two strains are onicrmt 
an invesiigaiion was earned out cn tr em 
growth-rates in a standard aL-vra^Y 
tic medium.^ The growtn oi ine 
lated mto 5 c.c. of medium in lug cc m-. o' 
incubated at 2o' c., was measured ""at 
various inter\mis using a ' Lumetron rmu d-j- 
meter. 

The diploid strain shows two cvcies of 
^owTh. The logarithmic grounh phase ends in 
hours ^ alter whicn there is a laii in :ne 
curve which is followed bv another steep rse 
mdicatmg the s_econd cycie oi growth remrred 
to by Richards.”' On the other hand, me temo- 
ploid shows^a quicker growth-rate and the end 
of the logarithmic phase is reached in 16 hour* 
The curve afterwards is paraliel to tne X-a.ms 
and does not show a second cycle cf growtn. 

The difference between tne "dip.oia and \ne 
tetraploid is thus not iimited to the cnanges 
in tne colony charaeterisiics alone. Duputa- 
tion of chromosomes seems to aileet a nuinoer 
of factors. The similarity of the growth curves 
of the tetraploid and diploid to that recorded 
by Richards^ for the same strain of j'east grovm 
m media with and without colchicine is str k- 
ing. Without either considering the pcssibiiitv 
of polyploidy or a study of the behaviour cf 
colchicine-treated cells in normai media, 
Richards claimed not only that colch.cine is a 
food and that it lessens the adverse ejects of 
the increased quantities of toxic waste products 
released into the medium as a result oi growth 
and fermentation, but also that colchicine fails 


to reveal mitosis. 

From the observations recorded above, it ap- 
pears that colchicine is neither a food nor is 
responsible for the disappearance of the second 
cycle of growth in the case of cultures in media 
containing the drug. Richards’ results, in fact, 
offer eviaence that colchicine has inducai poly- 
ploidy. 

We are very fateful to Sir J. C. Ghosh, Kt., 
i).sc., Fjsrx, for his active interest and enccurags- 
ment, to the Council of ScientiSc and Indusnml 
Research for generous financial assistance, and 
to the Council of the National Institute of 
Sciences (India) for the award to one of us 
(M. K. S.) of an Imperial Chemic^ Industrie 
Research Fellowship. 


M. Peema Bai. 

M. K. SlJBRAMANIA3f. 

Dept, of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

November 17, 1947. 


I. Sabramaniams M. K.. and B. liars » in a than, Prru. 
Nat. Inst. Sd. ''Indiah Tn prtS'). 2. Sa yanainl ira, 

M. K.. mi. C India >, 1946, 12, 143. 3. — /i.Y. 

(India). !947, 11, 129. 4. Pre^na Miss \f., C^rr. 

Sd.. 1947, 16, 3 17. 5. Richards, O. W , 

1932 7S, 263. 6. Richards, O. W., /. 

36, 187. 
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ENDOPARASITIC CHALCID OF DELIAS 
EUCHARIS DRURY 

While testing the effect of insecticides on differ- 
ent pests of citrus plants, it was observed that 
the pupa of Delias eiicharis Drury, commonly 
known as Lemon Butterfly, was attacked by an 
endoparasitic chalcid which keeps down the 
population of the butterfly. It is mentioned 
in Fauna of British India^ that “Large num- 
ber are destroyed by a dipterous parasite very 
much like a common house-fly”. So, it is prob- 
able that the life-history of the chalcid under 
investigation has not been reported so far. With 
this presumption the life-history of the endo- 
parasitic chalcid is traced in this Laboratory. 

The female chalcid introduces the egg into 
the body of the larva of Delias eucharis Drury 
v/hen the larva is in last instar. In this instar 
the larva is in a state of inactivity and prepares 
itself for transformation into the pupa. Several 
larvae of the host were dissected to locate the 
position of the parasitic egg. It was found that 
the parasitic egg w^as in the dorsal region just 
below the body integument in the fatty tissue 
of one of the two anterior abdominal segments. 
So far it was found that only one egg is intro- 
duced into the body of the host larva. The eggs 
of the parasite are white in colour, with a thin 
egg membrane which is somewhat transparent. 
They are smooth, elongated and slightly curved 
in the middle as showm in Fig. 1. They mea- 



FIG. 1. Chalcid Eggs. 

Fig. 2. C.'hal id Larva. 

Fig. 3. Pupa Delias eucharis 
FlO. 4. Adult Chalcid. 


sure about 1-3 mm. in length and 0*4 mm. in 
breadth. 

The eggs of the parasite hatch out in 3 or 4 
days. The newly hatched larva is white, apo- 
dius and measures about 1 m. in length. It has 
a reduced head which is sunk into the pro- 
thorax and thirteen trunk segments. The 
posterior region of the abdomen gradually 
tapers towards the tail end as shown in Fig. 2. 
The parasitic larva is carnivorous in habits and 
feeds on the organs of the host which are 
undergoing histolysis and develops rapidly. It 
was observed that the pupa of the host deve- 
lops brown patches on the surface as soon as 
the internal damage is caused. The parasitic 
larva attains full growth in 5 to 7 days. The 
cuticle of the mature larva is extremely thin 
and transparent. The larva measures about 
1-2 cm. in length and 0*5 mm. in breadth in the 
middle. However, the number of ecdysis could 
not be counted during the growth of the larva. 

Pupation of the parasitic larva takes place 
within the pupa of the host ; and at this stage 
the pupa of the host is empty with some putre- 
fying tissue scattered here and there. The 
parasitic pupa is of exarate type with no cocoon 
or case around it. The pupal stage extends to 
5 to 7 days. 

The adult chalcid comes out of the pupa of 
the host by making a circular opening, usually 
in the thoracic region, as shown in Fig. 3 A. The 
chalcid is a small, black, shining insect mea- 
suring about 0*6 mm. The female is slightly 
larger in size than the male. The head capsule 
is more or less triangular in shape with two 
large prominent eyes, surrounded by dense 
growth of fine white hair. The antennae are 
elbowed, and spring a little above the clypeus. 
The thorax is more chitinous, rough, punctured 
all over and is densely clothed with fine hair. 
The abdomen is basally constricted and is at- 
tached to the thorax by a slender segment, 
and is somewhat flattened from side to side. 
Dense growth of hair is also present on the 
abdomen but is restricted to the intersegmental 
regions. The most conspicuous feature is the 
construction of the legs and its colour. The 
hind pair of femurs is much enlarged as shown 
in Fig. 4, and the distal ends of the femur and 
tibia down the legs are yellow. These chal- 
cids are very active, and they appear in the 
months of August, September up to the mid- 
dle of August. 

Further work is under progress. 

I am thankful to Dr. M. Qureshi, Director, 
Central Laboratories for Scientific and Indus- 
trial Research, for his interest and encourage- 
ment. 

Entomology Section, 

Central Laboratories for Scientific 
and Industrial Research, 

Narayanguda, 

Hyderabad (Dn.), Mohanbabu Naidu. 

November 18, 1947. 


1. Fauna of British India Butter fliesy 1907,2, Bingham. 
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ON THE FUNCTION OF THE “FEEDING 
TUBES” OF BRACON {MICROBRACON) 
GREENI ASHM. 

Bracon (Microbracon) greeni Ashm. is a pri- 
mary monophagous ecto-parasite of the larva 
of Eublemma amahilis Moore (Noctuidce), a 
predator of major importance on the lac insect 
Laccifer lacca Kerr. (Cocddce). 

The female parasite lays her eggs, on or near 
the host larva lying concealed vnthin its gal- 
lery in the lac encrustation, after she has 
paralysed it by stinging it from 3-6 times with 
her ovipositor, a process which takes from 
5-10 minutes. The neuro-toxin injected takes 
some time to bring about complete paralysis, 
and oviposition begins before absolute immobi- 
lity has been achieved. Paralysis is not always 
complete, and the host may temporarily retain, 
or regain some measure of mobility. Occasion- 
ally stinging is entirely ineffective. 

Prior to oviposition the Braconid usually 
constructs one or more tubular strands, from 
the host body to the inert covering, by work- 
ing her ovipositor slowly upwards and down- 
wards starting from the point of puncture of 
the host cuticle and ending at the inert cover- 
ing through which the ovipositor is finally with- 
drawn ; rarely an extension may be seen on 
the upper surface of the latter. These tubes 
are formed by a secretion from glands in the 
abdomen of the female parasite which oozes 
on to the ovipositor together with a certain 
quantity of the body fluid of the host. They 
are glistening, translucent and have a very line 
lumen ; when first constructed they are tough 
and somewhat elastic, though they become 
brittle after 3-4 days. They occur most com- 
monly on the dorso-lateral surface of the 
thoracic and abdominal segments of the host, 
and there may be as many as 10, but 1-3 is the 
normal number ; their normal length varies 
from 0*5 to 5*0 mm., being in fact depend- 
ent on the space intervening between host and 
covering. Incomplete tubes are sometimes 
found, or tubes may be entirely lacking. 



v^emi- diagrammatic sectional view of an Eublemma 
amabtlis larva, within its larval gallny, parasitise I by 
greeni \ showing ‘ feeding tube anchoring strands 
construc ted by the parasite 

D. Inert covering of gallery, of webbing, excretai 
pe'lets and lac trass. 

E. c>f greeni. 

S. “ Feeding tube anchoring strands*’. 

S. M. Stinging marks left by ovipositor of 8. greenu 
The construction of such tubes and their use 
for feediiig on host larvae lying concealed in 


tunnels or galleries has been described in a 
number of genera of several families of para- 
sitic Hymenoptera, and is particularly common 
in the genus Microbracon. Genieys* has found 
that feeding on the body of the host is essen- 
tial for oviposition in Habrobracon. Flanders- 
has shown that if insufScient protein has been 
stored up during larval grow'th, a protein diet 
is essential before normai oogenesis can take 
place in certain parasites, and that the body 
fluids of their hosts provide a suitable source 
of protein. 

In the laboratory, B. greeni females were 
provided with 2-5 per cent, cane sugar solution 
for feeding. Feeding tubes were regularly con- 
structed, but in no instance, over many years 
of laboratory breeding work, was the female 
Braconid ever observed to feed directly or in- 
directly through them. B. greeni clearly does 
not require a protein diet in the adult stage 
for normal oogenesis. Even when deprived cf 
sugar solution and provided with water only, 
these tubes were not exploited for obtaining 
food, even though both fertility and longevity 
were impaired in comparison with females not 
so deprived. 

It is suggested that these strands constructed 
by certain of the parasitic Hymenoptera, have 
in fact a dual role, serving both as feeding 
tubes and as anchoring strands. In this latter 
capacity, they assist in holding the partially 
paralysed host larva motionless, and prevent it 
from dislodging the eggs laid on its body, or 
damaging those laid in the gallery close to it, 
by movements prior to the onset of complete 
immobility, and thereafter by involuntary 
movement due to shaking of the gallery by an 
external agency such as wind. Their^ function 
in this capacity is not long required, for 
the egg has hatched and the first instar larva 
has attached itself to the host ; it is not easily 
dislodged. That the strands have sufficient 
tensile strength for this purpose can be judged 
by attempting to move a larva so anchored 
with a needle. 

In B. greeni the feeding function of these 
tubes is not exploited, probably due to the 
fact that sufficient protein is stor^ up during 
larval growth and that under natural condi- 
tions the nutritional requirements cf the adult 
are met by the readily available ""honey 
excreted by L. lacca on which E. amabilis is 
predatory. Further, it api^ars that the very 
habit of using these tubes for feeding has been 
entirely lost in B. greeni, even in the absen^ 
of other sources of food, and that as a result, 
the tubes function in their anchoring capacity 
only. 

P. M. Glover. 

T. V. Vbneiatraman. 

~ S. N. Gupta. 

Department of Entomology, 

Indian Lac Research Institute, 

Namkum P.O., 

Ranchi, Bihar. 

October 16, 1947. 


1. Genie ys, P.. Ent^ 4mer. Ann., 1925, IS, 43. 
2. Flanders, S. E., IMd^, 193S, 28, 43. 
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A GLOMERELLA ROT OF NUNA 

A ROT of fruits of nuna (Anona reticulata, 
Linn.) was observed for the first time in an 
orchard at Rainagar, Sylhet, in December 1944. 
The disease was quite severe : nearly 15 to 20 
per cent, of the fruits were affected. A survey 
made throughout the district of Sylhet reveal- 
ed that the rot occurs wherever nuna is grown. 
The disease has also been prevalent in subse- 
quent years causing appreciable loss wherever 
found. 

The rot usually appears during the middle or 
later part of December. It starts usually but 
not always from the blossom- end of the fruit ; 
it may start also from any other point. A dirty 
blackish-brown spot first appears which gradu- 
ally but very slowly spreads in all directions. 
The rot is a dry one, and the tissues of the 
fruit remain quite hard and in tact. The rot 
advances usually from the bottom upwards 
until the entire fruit is affected after which it 
is gradually transformed into a dry shrivelled 
mass which either remains hanging or falls to 
the ground. On cutting open a diseased fruit 
it is found that the substance of the fruit 
inside has become a black shrivelled mass of 
tissue, hard to feel and very light in weight 
Fig. 1 shows the early symptoms of the disease. 



The fungus causing the rot appears on the 
diseased surface of the fruit as a scanty whitish 
growth immediately after the onset of the rot. 
But soon conspicuous pinkish incrustations ap- 
pear, and the whitish growth becomes almost 
non-existent. This pinkish growth shows under 
the microscope innumerable unicellular, hyaline 
spores. They are straight,' often taper slightly 
at both ends, and measure 10-20 x 3-6 (ave- 
rage 16*2 X 4*1/^). After sometime, by the 
side of the pinkish growth blackish masses of 
fungal growth are noticed. These show clusters 
of perithecia containing asci and ascospores. 
The perithecia are pear-shaped, membranous, 
dark brown but lighter towards the tip. They 
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are formed on or partly immersed in a loose 
stroma of light brown, interwoven hyphae. 
They measure 220-300 X 90-210 and contain 
numerous asci without paraphyses. The asci 
are clavate, sessile, 40-70 X 7-11 and each 
contains eight spores. The ascospores are some- 
what like the conidia, but are often slightly 
curved and measure 13-22 X 4-6/^ (average 
19-2 X 4*8 m). 

A large number of isolations were made. 
Single spore cultures were taken both from 
conidia and ascopores. The growth character- 
istics of the fungus grown on oat agar were 
studied. The mycelial growth was poor but 
the fungus produced large ochraceous salmon- 
coloured spores, and later produced perithecia 
with asci and ascospores. Cultures from conidia 
and ascospores manifested identical character- 
istics, and both formed the imperfect and the 
perfect spore forms. The morphological char- 
acters of the different spore forms agreed with 
those found in nature and the measurements 
were the same. 

From a study of the morphological characters 
of the fungus it was found that the measure- 
ments of the different spore forms agree with 
those of Glomerella cingulata (Ston.) Spauld. 
and V. Schrenk, given by Shear and Wood.^ 
Hence the fungus under study is identified as 
G. cingulata. 

Infection experiments with pure cultures of 
the fungus on sound fruits in the laboratory 
and in the field established the pathogenicity 
in the usual manner. 

As the rot is a serious one and causes con- 
siderable damage, experiments for . its control 
were carried out during the years 1945 and 
1946. It was found that spraying the fruits 
with 2: 2 : 50 Bordeaux mixture as soon as the 
rot makes its appearance or just before the 
time of its usual occurrence completely con- 
trols the disease and saves all the unaffected 
fruits. 

So far no fruit rot of A. reticulata due to 
G. cingulata has been reported. 

Agricultural Laboratory, 

Jorhat, Assam. S. Chowdeury. 

November 1, 1947. 


1. Shenr, C. L.. and Anna K. Wood, C/.S.D.A.Pl. 
Mm. Bui., 1913, 252, 1. 


A PRELIMINARY NOTE ON THE 
KARYOTYPE IN CAPSICUM 
FASTIGIATUM Bl. 

Most of the varieties of chillies fall under the 
two well-known species Capsicum annum Linn., 
and C. frute^cens Linn. A third species, Cap- 
sicum fastigiatum BL, with small apogeotropic 
fruits have been reported from the malnad 
areas of the Mysore State and in and around 
Bangalore. 1 

Root tips w^-ere raised in pots and fixed in 
Lewitsky’s fixing mixture and stained with 
Crystal Violet. The somatic count of 24 chro- 
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mosomes (Fig. 1) accords with the number 
reported by Raghavan and Venkatasubban- for 
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the South Indian varieties. A study of the 
morphology of the karyotype has revealed that 
nine pairs have sub-median constrictions, t^vo 
pairs, median constrictions, and one pair alone, 
sub-terminal constrictions. One of the sub- 
median pairs shows a prominent secondary 
constriction (Fig. 2). 

Department of Botany, 

Central College, M. S. Chennaveeieiah. 

Bangalore, 

Novemher 14, 1947. 


1. Venkaush, C. S-, and Govindn, H. C., 
/. Mysore Uftw., 1946,7, 21. 2. Raghavan, T. S.. aoa 
Venkatasubtan, K R., Proc. hidiai^ Arad. Sd,. IMQ. 

12, B. 29- 


IMPORTANCE OF RESERVE FOOD 
MATERIALS IN SUCCESSFUL ESTAB- 
LISHMENT OF SHOOT CUTTINGS IN 
COFFEA ROBUSTA, L, LINDEN 


The literature on Vegetative Propagation of 
Coffee is fairly extensive, most of ftese commg 
from Java, Kenya, Tanganyika, Peurto Rico, 
Mysore and, to a less extent, frof® Sidapur. 
But there have been few published data 
in stress has been teid on the part plajed bj 
rosorv© food material. ^ 1 

The role of carbohydrate in the 
rooting of stem m pla^ h^ l^n 

recognised by Goebel, ^ Loeb,- wmJaei^ 
others But its importance has to ^ 

background with the advent of the 
Sd Sudy of the natural and synthetic gro;^th- 

problem of the est^- 
ment of Dadap stakes (Erythnna Iithosperms, 


Blume? in voife^ 
cuttings frem 
carbohydrate res^n’e^ 

better than these aet.veV ' 

It was found pcssible to tr.ng *11 
physlolcgical cond.ncn .n *r.' 
branches, by ring-cark.r.g t.t.-rr h T 

The idea IS similar tc that zf H-.i ■' ■ 

that ringing in tcrr.atce; !'"€■ t, * ■ 

in parts above the rang. 

The same pr.nc.ple waj extent : - ...r a , 

on Rebusta coffe-z. The table t*-.c -a- r ve- * ■ p- 
results of two experiments S ngl* nV:- ' 
cuttings from suoxers were ...ed A., tre : r * 

maries tvere cut cif pner to plant.nc Tvr in 
Ing w^as dene one month oc-f ,re |:Ar,t ng 

Taile 

Efec: of Rtngz^ig m Foctwp c* 

R. Cof €<' 


Experimeni 1. 

Fr-.m ringed sv>.«T» %4-r^47 w rb 

Fr-Tn ^-z.kxzh 5-4-. |.r '> , W' 

Experiment Ih 

Frim ringed 'mw-ri if4T j*' 1* 

From -an-nxsgedjmktr’. 2*.>-4-Ti4T '«■ 3 


In experiment I, the r-ng-tarA.r:g ^a£ t "if 
at one node only, and not m.-i:r, ^rcAtn m 
ral was noticea after thC’ nate i! trie 4 >:ra‘ .-r: 
This would indicate that the C N iKnh.iii .n 
both type of cuttmgs wiere net ••vvmlv 
However, in experiment Ih the ring.n^ ''‘Ui 
done during a v,gcTc:.-i gro.wu:g ;>or .c .^.n: : 
w'as done at every m.ttrr.'Dcie Th,;r resultea m 
far greater increase in C N .n tne mtem: 
between the rings than the -m-r.nied parilkl 
cuttings. 

The two experiments, theugn 01 -.:- 

ing diHerent pans cf tne year nemcristr..s:e coe 
importance of tne reserve fevd mater.al .n 
better establishment t! Hcb:-j-ta cofee cy cut- 
tings. A methc<! has been md.catf^i ten chta.r- 
ing that physicdcgical rondn.on .n me plar.i.ni 
material. Experiments were ccndurtec m yri'- 
pagatmg frames in a random.^ed dei.pn As a 
frame cannot accemmcniate mere than Ahj fr 
120 Rotusta cutting*, further werx in a la-ge- 
scale is planned to re ccndi-cted m open nur- 
sery' beds during the next scutr-we?t mon.-oc-n 
pericxl. Detail* cf the wors: w.u idc 
elsew’here. 

T V P-t TT Ai HI 1 A M % N 

K, S GOf^ ■ ■ 

U.P.A.S.I. Coffee Experiments! 

Station, Sidapur P.O.. 

Ccx>rg, S. Indis, 

A’orember 28, 194T. 


1. G-^hel, K., Pr 
1. Loeb. Piifnr>'at 
ani l.tmdsm, 3. Rs? 
4 . W Inkier, A, |., 


ijm, Mu la* H.u. Nt» i 

id M. £.= ..€*« A 544 

mJirnrjii. 3.§. 
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A SHORT NOTE ON A CASE OF DOUBLE- 
DIGITATE INFLORESCENCE IN 
DACTYLOCTENIUM AEGYPTIUM 
WILLD. 

The normal inflorescence of Dactyloctenium 
cegyptium Willd. is of digitately radiating spikes 
in a single whorl (Fig. a) the number of 
spikes varying up to 7 and rarely reduced to 
a solitary spike. But many plants of this species 
were observed carrying a second whorl with 
1 to 4 spikes, on a short rachis above the 
first (Fig, b), in a field which was heavily 



Single digitate (of 5 ppikes -normal) ( 3 ) 

Double digitate (the 2nd whorl of unequal spike?) ( 3 ) 

manured and had a standing crop of castor. 
Both the types of inflorescences with single digi- 
tate and double digitate spikes were present in 
one and the same plant in many cases. In a 
few, thumbs similar to those that are present 
in Eleusine coracana Gaertn., were also ob- 
served. 

The progenies raised from the seeds of such 
plants in pots under laboratory conditions 
failed to exhibit either the freak of a double 
digitate inflorescence or that with the thumb. 
It is, therefore, presumed that the environment 
was responsible for the expression of those 
characters. 

It is interesting to note in this connection that 
this species, Dactyloctenium CEgyptium^ is very 
variable in its inflorescence character in that 
the number of spikes may vary from one in 
poor alkaline soil to as many as 9, as observed 
by the authors at Ebrusadi — an island in the 
Gulf of Mannar, Ramnad District; the length 
of the spikes and their width ranged from 
0-5 cm. to 4*5 cm. and 0*2 cm. to 0-8 cm. res- 
pectively. These are of interest from the eco- 
logical point of view. 

Madras Herbarium, 

Agricultural College and 

Research Institute, S. N. Chanbras^kfaran. 
Lawley Road P.O., . D. Daivuel Sounuaeraj- 
Coimbatore, 

November 8 , 1947. 


STUDIES IN ANTIMALARIALS: SUL- 
PHABIGUANIDE DERIVATIVES 

In a previous communication , 1 we have report- 
ed some srdphabiguanide derivatives of type A 
which have a tautomeric biguanide structure 
combined with well-known sulphonamide deri- 


vatives. These compounds have now been test- 
ed for their suppressive antimalarial activity 
against P. gallinaceum in chicks and the results 
have been tabulated below. 


R 



nh-c-nh-c-nh 
il {( 

NH NH 



SOaNHR'-HCl 


A 

!< = II,C1, Pr, Me, etc., and R' = H, 2 thiazolyl and 
2 -p^riniidyl. 


Suppressive antimalarial activity of '‘Sulpha^ 
biguanides'' 

(P. gallinaceum in chicks) 


— , not active; +, shghtly active ; active 


i 

No. j 

R 

R' 

Dosage in mgs. 
per 100 gms. 
body weight 

Activity 

1 

Cl 

H 

6 1 

I •«» 




12 

— 

2 

CH3O 

H i 

6 

— 




12 

— 

3 

Br 

2- thiazolyl 

20 

— 

4 

Cl 

do 

40 

— 

0 

CH3 

do 

40 

+ -h 

6 

H 

2-pyrimidyl 

40 


7 

Cl 

do 

40 

+ 

8 

Br 

do 

20 


9 ! 

CFr-0 ! 

do 

20 

+ -h 

10 i 

j 

KO., 1 

do 

20 



From the above results, it may be concluded 
that when the sulphonamido group is unsubsti- 
tuted the compounds are inactive, while its sub- 
stitution with pyrimidine ring gives com- 
pounds of considerable activity with higher 
dosages. 

Recently Curd and Rose^ have put forth an 
explanation for a possible mode of action of 
paludrine, wherein the activity is attributed to 
formation of metallic complexes (Chelate rings) 
with trace elements in vivo and thus depriving 
the parasite of its mineral requirements. It has 
been shown that metallic complexes are formed 
with considerable difficulty in the case of aryl- 
substituted biguanid3s,3.-i and in fact N^- and 
N^-diaryl-substituted biguanides have been 
shown to be inactive as antimalarials.^ Com- 
pounds of t 3 ^e A are also Ni-N'"* diaryl- substi- 
tuted biguanides, but their activity, when they 
are suitably substituted, may show that forma- 
tion of a metallic complex alone is not res- 
ponsible for activity and their anti-plasmodial 
action seems to depend upon the nature of the 
substituents on either end of a tautomeric bi- 
guanide structure. 

Sulphamerazine and sulphamethazine are two 
new alkyl-substituted sulphadiazine derivatives 
which have shown good antimalarial activity 
In the light of the present finding it was thought 
of interest to prepare compounds of type B and 
C in order to study the effect of alkyl-substi- 
tuents in the pyrimidine ring as regards their 
antimalarial activity. 
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Thfoi^ Ni-aryl nucleus are being prepared, 
compounds have been prepared bv tlie 

chlortrit'°or°^ fylcyanoguanidinesi.^ and hydro- 
chioride of sulphamethazme or sulphamsrazine 
m boilmg 95 per cent, alcohol. These salts f4 
White amorphous powders and are crystallised 
irom aqueous dioxan. Details of the" present 
work will be published elsewhere 
Out thanks are due to Dr. N. N. De and 
-Lm. It. P. Menon under whose direction the 
pharmacological testing of the compounds was 
done. We thank the Indian Research Fimd 
Association for the award of a Fellowship *to 
one of us (H. L. B.) which enabled him to 
undertake this work. 

H. L. Bami. 

^ ^ B. H. Iyer. 

Organic Chemistry Laboratories, P. C. Guha. 
Dept, of Pure & Apnlied Chemistry^ 

Indian Institute of Science, 

Bangalore, 

December 5, 1947. 
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FINITE PURE FLEXURE 

One of the fundamental results in the mathe- 
matical theory of elasticity in the Bemoulli- 
Euler law of pure flexure which says that when 


whith sh^wthat M 
than D r but M. : 
For b ,:)-0*2. r-t 
M ,-:- 02 D 

It appears that t" 
can also be used :v 
unite defec't.cns whs 

Hindu Ccl’ege, 

Delhi. 
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WHY IS THE 

A NEW answer to this age-old question has 
^ been found as a by-pr^uct of some w-ar- 
time research on the use of light rays in anti- 
submarine warfare. F. A. Jenkins (U. of Cal.) 
and I. S. Bowen (Mt. Wilson) in 1941 dis- 
covered that there exists in every cubic inch 
of clear ocean water about a million and a half 
dust-like particles, each about one flfty-thou- 
sandth of an inch in diameter. The suspended 
paii;icles were discovered and counted with sn 
ultra-microscope. These particles reflect sun- 
light back to the ocean surface. But the light 
that gets back to the surface has been filtered: 
water absorbs the red and yellow' colours of 
light, leaving greens, blues, and violets, the 
combination of which is the indigo blue com- 
mon to deep ocean water. Previously the «- 
planation for this colour had attribute 


OCEAN BLUE ? 

to the scattering by molecules cf ti- 
the blue cf the sky is explt.r.ed t' ng 

due to air molecules. Less sc.ert.fc exp'i’-i- 
tions held that the oesans cf-.! c..r a re2:*c* 
tion of the blue sky.. 

Jenkins and Bowen found thut :rt . r.f of 
particles suspended -.n the on k: i . m t 
to penetration of li^ht a: 5S0 feot 
nated hep^ rf sillncuetting tj 

dropping airplane flares below them, smie * 
was impractical to u'<e .fisres mkw atcut 
200 feet Scattering cf light by tne panicles 
also prevented um? c-f reflected I.grt oS 
marinef, finuiarly to the um of rid;y 
m radar. 

— (Courtesy: Biilletin of 
logical Smr.ety. Mart± IMT. p. 125, ' 
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Capacitors — Their Use in Electronic Circuits. 

By M. Brotherton. (Van Nostrand Company 

Inc., New York), 1946. Pp. 104. Price $3.00. 

'‘This book is not a treatise on capacitors and 
neither depth nor originality is claimed,” states 
the author in his Foreword to this useful little 
book. However, a perusal of it is bound to 
furnish useful hints regarding the use of these 
not-quite-understood circuit elements which are 
so essential in building up any electronic or 
communication equipment. Though its perusal 
may not make the reader an expert in the sub- 
ject, it will help to remove a number of kinks 
in regard to understanding their behaviour and 
their subsequent successful applications in 
practical circuit design. 

The book is divided into 9 chapters preceded 
by a very readable introduction and a summary 
of practical types of capacitors. Subjects dis- 
cussed are stability, a.c. resistance, leakage, 
temperature characteristics and its effect on 
life of capacitors, etc., all from the view-point 
of a user. Capacitors using paper, mica, cera- 
mic materials and air as dielectric as well as 
electrolytic types are each devoted a chapter 
though information about impregnated paper 
capacitors takes a major share. A few refer- 
ences to other works on the subjects are given 
for the more interested reader. 

The book will generally be found useful as a 
quick and readable accoimt of idiosyncrasies of 
various types of this essential electrical circuit 
element which is not always well understood 
and yet is always blamed for mishaps to elec- 
tronic equipments, often out of sheer ignorance. 

N. B. Bha-tt. 


Some Aspects of Red Cell Production and 
Destruction. Annals of the New York Aca- 
demy of Sciences, 1947, Vol. XLVIII, Art. 7, 
pp. 577-704. Price $2.00. 

In the above volume, eminent Haematologists 
have reviewed the recent work on the various 
aspects of the production and destruction of 
the red blood corpuscles. 

Eric Ponder has dealt with the red cell cyto- 
chemistry and architecture and states that we 
are still in the stage of collecting observations 
and cannot expect to see more than the out- 
lines of the picture. He points out that the 
components of either the surface structure or 
the internal structure or both are so arranged 
as to give the cell its characteristic biconcave 
discoidal shape. From observations on disc- 
sphere transformations produced by lysins, the 
shape-component may be considered to be a 
supporting ultra -structure, probably, but not 
necessarily, situated at the surface of the cell, 
and the permeability-component as being a 
layer or membrane, only a few molecules thick, 
situated somewhere in the thickness of the 
ultra-structure. The analytical data show that 
40 to 60 per cent, of the lipid is bound to pro- 
tein as lipo-protein with considerable differen- 
ces in different species. There is good evidence 


that the thickness of the surface is not uniform. 
The region of the biconcavity is covered with, 
a thicker structure with a greater protein con- 
tent than elsewhere. 

The possible relation between the various 
endocrine glands and Haemopoiesis has been 
discussed by A. S. Gordon and H. A, Charip- 
per. The supposition that the pituitary produ- 
ces a specific haemotrophic factor, they state, is 
open to question since various, already estab- 
lished, trophic principles have been found to 
display considerable erythrocytopoietic proper- 
ties. There is no clear-cut evidence to indicate 
any role of the posterior pituitary in the eryth- 
ropoietic process. A relation between the thy- 
roid and erythropoiesis is suggested. Adrenal 
cortical hormones produce lymphopenia and 
neutrophilia. Evidence is presented to suggest 
that the gonadal secretions are responsible for 
the normal sex difference in red ceU count 
detected in many species of animals. It is 
usually the male animal which reveals the 
higher red cell and haemoglobin values. Fur- 
ther investigation is required to find out whe- 
ther the haemopoietic effects exerted by the 
various hormones are manifestations of their 
action on general phases of metabolism in the 
body or of their direct action on the blood- 
forming tissues. 

F. S. Robscheit-Robins discusses the various 
factors affecting the haemoglobin and red cell 
production in experimental haemorrhage anae- 
mia and points out the importance of diet in- 
take, particularly of certain amino-acids, and 
iron reserves in the body. 

S. Granick deals with iron and porphyrin 
metabolism in relation to the red blood cell. 
After describing the structural details of heme 
units, he points out that the iron required for 
the manufacture of the heme of the red blood 
cells is about 3*0 gm.: that is, about several 
hundred times as much iron is required for the 
red blood cells as for all the other body cells 
combined, excluding muscle haemoglobin, and 
that specific mechanisms to ensure this supply 
have been developed in the body. It is inter- 
esting to note that a special mechanism exists 
for the regulation of iron absorption. The fer- 
ric iron is converted to ferrous iron by reduc- 
ing substances in the food at the acid pH of 
the stomach. Ferrous iron entering the muco- 
sal cells mostly in the region of the duodenum 
brings about a rapid accumulation of the speci- 
fic protein, apoferritin, to which the iron at- 
taches itself in the form of micelles of ferric 
hydroxide, the resulting compound being call- 
ed “ferritin” discovered by Laufberger. In the 
mucosal cells, the ferric iron of ferritin is in 
equilibrium with the ferrous iron. The for- 
mation of ferritin helps to maintain the ferrous 
iron in a state of physiological saturation for 
several days, thus preventing the absorption of 
excessive amounts of iron. As ferrous iron 
moves out into the blood-stream, it is rapidly 
autoxidised to ferric iron, attaching itself to 
the globulin fraction of the serum. In thi§ 
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maimer, it is transferred to the liver, spleen 
and marrow, where it may be stored as ferr^- 
tin or directly utilised by the marrow in the 
of heme. We are still ignorant of 
why the iron brings about the accumulation of 
enzymes are connected with 
the dissolution of iron from ferritin ; and what 
enzyme systems are connected with the incor- 
poration of iron into the protoporphyrin ring. 

The author further deals with the mechanism 
of heme synthesis and chemistry of normal 
heme decomposition. He refers to the funda- 
mental discovery of Shemin and Rittenberg 
(1945) that glycine labelled with heavy N is 
the nitrogenous precursor of the pyrrole ring. 
Acetic acid also appears to participate in this 
synthesis. Much yet remains to be learned as 
to how pyrroles are formed from glycine and 
acetic acid. 

William B. Castle refers to Agren and Wal- 
denstroem’s recent report that an amino-poly- 
peptidase derived from hog gastric mucosa 
potentiates the hasmato-poietic activity of 
orally administered liver in pernicious anaemia 
and infers that the aminopoiypeptidase pre- 
sumably acts as the gastric (intrinsic) factor. 
The nature of the food (extrinsic) factor still 
remains uncertain. He further observes that 
purified fractions of liver extract possess dis- 
tinctly greater activity in pernicious ansemia 
than does folic acid on a comparative dry 
weight basis. 

William Dameshek reviews the literature on 
haemolytic mechanisms and discusses the effects 
of haemolysins and agglutinins, the passive 
nature of erythrostasis and the role of the 
spleen as well as such physical factors as cold, 
heat, hydrogen-ion concentration, etc. 

This volume is of great value to students and 
workers in the field of Haematology. 

B. T. Krishnan. 


Van Nostrand’s Scientific Encyclopedia. 2nd 

Edition, 1947. Pp. 1,600. £3-5 net. 

This volume, like the previous one, is a mine 
of scientific information brought up to date both 
as regards the number of scientific subjects and 
the terms dealt with under each ^ subject. 
There have been added to this edition new 
sections on Electronics and Radio, Metallurgy, 
Meteorology, Photography and Statistics. The 
sections on Aeronautics and Engineering scien- 
ces have been considerably expanded. 

A particularly advantageous improvement in 
the facility of reference in this edition is the 
system of cross-indexing that has been de\e- 
loped. This enables the reader to collect ^ily 
the maximum of information that bears direct- 
ly on aU included topics. Every description is 
concise and perfectly lucid. The numero^ 
illustrations make the comprehension of sub- 
jects still more easy. The meticulous care of 
the authors together with their^ 
ing, the small, neat print and tnc durable ge - 
up have contributed in great 
inclusion of so mu A material ^ 

of one volume. The reviewer, however, leeis 
that the editors and publishers have been 
little too ambitious in mcludirig such a v^t 
number of scientific subjects in a 
volume. The natural cons^uence is 
^n^lopedm faOs to fulfil its purpc^ of being 
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Enzymes and Their Role in Wheat Tecrmrlofy 

American Assoc.atmn fm Cirou., Crtmnts 

Monegraph Senes,, Eckeu ro J, An.Ci Andm- 

son. (Interscier.ce Pu.c..,sr.cnr. I.nc 

York-, 1946. Pp. 371. P.rn'e $4 53 

This volume .s the firs: o! a pn.ecteh .enes 
of monograph'' 'po^'r.5cred ry me Airnmen A'* 
sociaticn of Cereal CherrmAe ‘'pr.'mar.iy as a 
service to As members" The o-xa -tarts 
with a good chapter cn :ne general cctrmetry 
of enzymes. Then fallow rum v.n*pters fer 
each of the particular es- 

terases, cxidases. pru:ea..w^'.r end m.e Crminm- 
ticn enzyrr.es. every chapter b€..r.g ur.tttT. :,y 
a specialist. In the hr^t c! inem- V'. cnagt:::- 
a fairly general treatnern: of tr.e tnx>Tne ror„- 
cemed is given, wrile the second chapter rf 
meant to be a diSCU.T.'i'On on the pur: plaj-ed by 
that enzyme in 'vhciat technclcgy. Earn Chapi- 
ter comprises a t.Dlicgraphy,, i«es,»dtf t,r.e ususi 
author and sub’ect ,ndex at tne end cf tht 
boc'k. 

Although an avowed p’urp-ofe cf the 
is its emphasis cn the rcle cf e.rj!yTr.ei Jt whcit 
technology, the elatoratt treatment of the 
chemistry cf enzymes appears rsther cut cl 
balance in the bcxik The ed.tcr o not aittfe- 
ther unavrare of these faults, Here is apt- 
logy: “With several authers involved . a 
certain amount cf cveri-pp.ng .s d.Sr-it to 
avoid." It is still to md€rc.ani :h# 

inclusion in the text of or.y trcaimsn: cn en- 
zymes that have no or very’ r:If m 

wheat technclcgj. Chapter Y :n e*terAj« 
just a case in peunt. best iliustiatrd by the !'A 
lowing remarks c! tre author cf cn^^!or 
Cp. 153 5 : '*The e'tera-ei c! net 

been investigated as extenj.vely a.:- the imh'ii- 
s£S and t.he proteolytic enzymes and. 
a discussion of the funciicn ^c! the cases 
as applied to nuUing and bskmg prcfclefas is 
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necessarily limited” and . since data in this 
field are no meagre^, it will be necessary to 
borrow freely from research done on other 
enzyme sources, both plant and animal.” 

If there were an International Board of Edi- 
tors, rigidly regulating the publication of techni- 
cal booKs in strict conformity with current needs 
and economy standards, it is doubtful whether 
the book would be passed as it is. 

But all this is not to deny the excellent get-up 
of the book and the profundity of certain of 
the chapters on the pure chemistry of enzymes, 
notably those on oxidases and proteases. It is 
hoped that the less initiated wheat technologist 
will find himself able to drink deep at this well 
of knowledge. 

S. N. 

Methods of Vitamin Assay. Published for the 

Association of Vitamin Chemists, Inc., by 

Interscience Publishers, Inc., New York, 1947. 

Pp. 189. Price $3.50. 

The difficulties felt even by the experienced 
analyst in vitamin assays in natural products 
are in no small measure due to the lack of a 
single co-ordinated procedure for the analysis of 
a particular vitamin in a given material. The 
methods gathered from literature and adopt- 
ed, vary very widely for the different materials, 
and the accuracy of results obtainable by each 
being doubtful, the analyst is usually thrown 
back on his own resources to select the proce- 
dure best suited to him and devise his own 
modifications. Much of the confusion is due to 
the omission of necessary details of pro- 
cedure in the technique. The analytical meth- 
ods showing specificity to the operators is also 
a common experience, even to the skilled ana- 
lyst, when methods reported to be applicable do 
not give concordant results at his hands. The 
literature on analytical procedure for vitamins 
is vast and varied. Every vitamin analyst must 
have felt how welcome it would be to have 
on hand a publication containing a detailed 
description of the tested and authentic analyti- 
cal methods for vitamins in different materials. 

In publishing this handy manual the editors 
have satisfied a long-felt need, an din their 
treatment of the subject have shown real ap- 
preciation of the difficult task they have under- 
taken and have conspicuously succeeded in 
bringing out a work of merit. 

The book under review is the result of col- 
laborative effort of the Association of Vitamin 
Chemists, founded in 1943, with the co-opera- 
tion of experts from scientific laboratories all 
over the country. The various methods for 
the assay of different vitamins described in the 
book are those which have been verified by 
collaborative assay. 

The important aspects of the sampling, 
preliminary treatment and methods of calcu- 
lations are given in the commencing chapter. 
Detailed description of standard methods for 
assay and calculation for the vitamin A 
and its precursor, vitamins and B.>, Nia- 
cin and ascorbic acid are given in the fol- 
lowing chapters. The rest of the vitamins for 
which critically evaluated methods are not yet 
available are listed in the eighth chapter with 
references to literature. In the concluding chap- 


ter the use of check samples in control of vita- 
min methods and the preparation and storage 
of the samples used in standardisation of 
methods are discussed. Wherever details are 
necessary for accuracy, emphasis has been laid 
on them and explanation given at length. 

A notable feature in the various chapters is 
the detailed notes on each method together with 
a complete list of apparatus, chemicals and 
working of instruments used in the analysis. 
Reference to literature at the end of each chap- 
ter adds to the usefulness of the book. Per- 
haps inclusion of a list of vitamin contents of 
natural products would have been a welcome 
feature. 

C. N. Bhima Rao. 

Annual Review of Biochemical and Allied 

Research in India, Vol. 16, 1945. (Society of 

Biological Chemists, Bangalore, India.) Price 

Rs. 3. 

The present issue of the Review, like the 
previous ones, comprehensively reviews the 
researches in Biochemistry including the relat- 
ed aspects of medicine and nutrition in India. 
Giri and Das have summarised the work .on 
Enzymes, describing in some detail new methods 
of estimation of enzymic activity, and of bio- 
logical constituents with enzymes. Researches 
carried out in 1946 have also been included in 
this section. Bashir Ahmed and Vohra have 
brought together the work on the various vita- 
mins. The finding that shark liver oil derived 
from low pressure extraction is far less rich 
in vitamin A than steam-extracted oil promises 
scope for further work, and the fact that cal- 
ciferol, as a substitute for ergosterol, fails to 
support the growth of certain larvae perhaps 
explains why calciferol sometimes fails as a 
cure for human ricketts. It is also noteworthy 
that the symptoms of ascorbic acid deficiency 
might manifest themselves in the form of pseu- 
doparalysis in the absence of scurvy. 

Ranganathan’s review on general Nutrition 
draws attention to the importance of careful 
and correct presentation of scientific findings to 
the public as, otherwise, wrong notions (like 
cooking in copper vessels to preserve vitamin C 
in food) on an important subject might take 
root in the minds of lay people. Gross defici- 
encies in protein, fat, meat and milk in the 
Indian diet have been stressed as usual, and 
references have been made to suggestions for 
ameliorative measures. 

A notable observation in nutrition is that 
while casein and calcium lactate either singly 
or together exert a growth-promoting effect on 
a predominantly carbohydrate diet, butter alone 
has an adverse effect, but together with casein 
exerts a beneficial effect. This naturally indi- 
cates either that casein makes up, as the work- 
ers have suggested, a factor deficient in rice for 
the utilisation of dietary fat, or serve to coun- 
teract a possible inhibitory effect of butterfat. 
In this connection, it is not quite correct to 
state that calcium lactate is an ingredient of 
milk, for most of the calcium in milk exists in 
combination with protein, and not at all as a 
salt of lactic acid. 

The changes in the content of the vita- 
mins of the B complex on souring milk 
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are of significance in the Indian dietary where- 
in soured milk generally finds a place. Ray has 
briefly enumerated the year’s findings in Ani- 
mal Nutrition, and Basu has resented a critical 
summary of the work on Metabolism. In the 
latter section tapioca is consistently misspelt as 
topioca. 

It is felt that if the entire work on Nutrition 
had been critically reviewed either by the same 
reviewer or by the different reviewers in colla- 
boration with each other a more cogent and 
comprehensive picture of the subject in a single 
perspective could have been presented. 

Study of normal movement of the colon of ap- 
parently healthy Indians, Europeans and Anglo- 
Indians by Moller shows that it is faster in 
Indians than in Europeans. There was no differ- 
ence in pulmonary tuberculosis unless there 
was evidence of involvement of intestines in 
which case there was hypermotility. Chakra- 
varty has found urea, non-protein nitrogen, 
chloride and cholesterol in the blood of young 
adult Bengalis lower than in those of non- 
Indians and those of people of Bombay pro- 
vince. Using Russell’s viper venom as a soiuce 
of prothromboplastin Rahman and Giri found 
average prothrombin time for healthy blood 
to be ten seconds, which was found to be pro- 
longed in tuberculosis, malaria, jaundice and 
anaemia. It is significant that they found no 
relationship between plasma prothrombin and 
serum calcium. The important role of dietary 
histidine in regeneration of haemoglobin and 
R.B.C. has been shown by Yeshoda. Repeated 
multiple pregnancies neither elevate blood 
pressxire nor cause a rise in incidence of toxae- 
mia. The toxic factor in earlier pregnancy is 
unknown. This is shown by Corary’s work 
among rural women in Ceylon. Even among 
individuals of the same race blood group distri- 
bution is influenced by environmental factors 
as shown by Mazumdar’s work. 

Antibacterial properties of two compounds 
related to merthiolate were studied by Bhatta- 
charya and Gupta. Dharmendra and Mukher- 
jee found sulpha pyridine and sulphanilamide 
lethal to B. leprce rauris, in vitro, but failed to 
cure the infected animals. Bose describes a 
powerful non-toxic antibiotic against Oxford 
strain of S. aureus, B. typhosus and V. cholerce. 
He isolated it from the filtrate of the culture 
of polyporus. Lactones having anthelminthic 
properties have been prepared by Paranjpe and 
others. Ahuja and Brooks claim success in their 
method for estimation of antihamolytic titre of 
cobra antivenene. Bose and Ghosh have de- 
scribed an easier and reasonably sati^ctory 
method of assaying adrenaline solutions in 
guinea-pigs. 

Th.e chemical method of assaying anthrocene 
purgatives evolved by Ghosh and others is 
claimed to be better than bioassay. Sahasra- 
budhe has made an interesting observation on 
'^^trogenic activity in lipase obtained from de- 
fatted castor seeds. But he does not say whether 
oiive oil, which he used as solvent for lipase, is 
free from that activity. Bose and Mukerjee have 
foimd that the narcotic properties of hemp 
resin-charas in the alkali-insoluble fractions, 
whereas soluble fractions were inactive. The 
alkaloidal content of Indian lobelia is reported 
to be greater if collected in suitable localities 
during October-November. The ether extract 


alone is of doubtful therapeutic activity. 
Cnopra and others have isoiaiecl an alkaloid 
from Inula royiena. Some of the alkaloidal 
bases of argemone oil, a common adulterant of 
mustard oil, are suspected to be the possible 
causative agents of Epidermic dropsy. Ranga- 
nathan could not find any correiaiion between 
toxicity and solubility of fluorides, because 
magnesium fluoride which is insoluDle in water 
is more toxic than soluble sodium or calcium 
fluorides. He has reported the mitigating in- 
fluence of calcium in experimental fluorosis. 

Panja and others have found sweet and sour 
curds similar in ba(?tericidal action on V. cko- 
lercB, B. typhosus and B. dysenteroe. Lactic acid 
was found to be chiefly responsible for this 
action. Panja has described an easy method 
of obtaining a rough variant of V, cholera by 
adding a small fraction of atebrin to the cul- 
ture medium. Owing to the frequent occur- 
rence of B. paratyphosus and B. enter Hides in- 
fection the advisability of incorporating these 
organisms in the prophylactic typhoid vaccine 
is suggested. Menon’s observation of the co- 
existence of G. Intestinalis and Fuso spirochoa- 
tes in some obscure cases of diarrhoea deserves 
further study. In a critical study of eight cases 
of “tropical Eosinophilia” it appears that the 
syndrome is of an infective origin, although 
some observers consider it an allergic pheno- 
menon. No evidence of toxicity was observed 
in a series of 24 cases of serum transfusion 
where nearly 1,000 c.c. of the serum was trans- 
ferred. Cardiovascular and other changes in a 
group of fifty cases of diabetes were studied 
by Chakravarty. A number of modified media 
for easy identification of intestinal pathogenic 
organisms have been described by various 
workers. A useful technique by flotation w,ith 
copper sulphate solution for concentrating 
E, histolotica cysts has been described. By the 
incorporation of 200-1,000 units of penicillin in 
the culture medium, L. tropica was isolated 
from skin cultures free of staphylp and strepto- 
cocci. The unsuitability of white mice for the 
study of liptospiosis has been noted by Lahri 
and Das Gupta. An interesting case of splenic 
cyst due to malarial enlargement and subse- 
quent atrophy of splenic pulp has been de- 
scribed. Veeraraghavan’s finding of a proto- 
zoal parasite in the central nervous system of 
animals suffering from rabies is a revolution 
in the idea of the etiology of rabies. The 
method of cultivation of the brain of suspected 
cases of rabies is described by. the author as 
a surer and quicker method of diagnosis. An 
effective polyvalent antisnake venom serum 
useful against all the common snake venoms of 
India has been prepared by the Haffkine Insti- 
tute. The serum is available in lyophetised 
form which can be stored in ordinary condition 
without affecting the potency for a considerable 
time. Improvements in the serological test for 
diagnosis of typhoid fever, Kala-azar, cholera 
and lyptenhis are described by different 
authors. 

Billimoria and Jacobi have investigated the 
relationship between tuberculosis and carbo- 
hydrate metabolism by sugar tolerance test. 
A case of tuberculosis lesion of the cranial bone 
which is rare has been described. 

K. S. Rangappa. 

K. P. Menon. 
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International Geological Congress 

The Eighteenth Session of the International 
Geological Congress, originally planned for 
1940 and postponed on the outbreak of war, is 
to be held in Great Britain in 1948, on the in- 
vitation of the Geological Society of London. 

Sessional meetings will take place in London 
from August 25th to September 1st, 1948. 

All communications should be addressed to 
the General Secretaries, Eighteenth Session 
International Geological Congress, Geological 
Survey and Museum, Exhibition Road, London, 
S.W. 7. 

Two New Technical Schools for India 

The Most Reverend Louis Mathias, Arch- 
bishop of Madras, announced in New York 
on November 15th that the Roman Catholic 
Church was planning to help India’s indus- 
trialisation programme by opening two tech- 
nical schools to train Indian technicians in 
various engineering fields and allied sciences. 
He said the schools will cost $250,000. 

Rev. Mathias arrived in America in Novem- 
ber to obtain used machinery and other equip- 
ment as well as funds for the project. He said 
the schools, which will be in the City and 
suburbs of Madras would be open to all faiths 
“to train the youth of India for the vast res- 
ponsibilities which are to be theirs in the 
future”. 

Indian Institute of Metals 

The Indian Institute of Metals will be 
inaugurated on December 29th at the Royal 
Asiatic Society’s Hall by Dr. Syama Prasad 
Mookherjee, Minister for Industry and Supply. 

The Institute has been founded by leading 
metallurgists in India with the object of pro- 
moting and advancing the study and practice 
of the science and technology of making, shap- 
ing and treating metals and alloys. The Insti- 
tute has among its members highly qualified 
metallurgists who have specialised in the vari- 
ous branches of metallurgy. 

Sir J. J. Ghandy, Director, Tata Industries, 
Ltd., has been elected first President of the 
Institute and will deliver his presidential ad- 
dress at the inaugural meeting. 

A Carnegie Grant 

The Cornell University has announced the 
receipt of a 180,000-dollar-grant from the Car- 
negie Corporation of New York, to investigate 
the impact of modem agriculture, science and 
industry on such areas as India, the Far East 
and Latin America. .x 

The President of the Umversity, Mr. Edmond 
E Day, said that the fund wiH be used in a 
programme of research and instruction in which 
^thropologists and other scientists win study 
contemporary problems. 


The findings will be used at Cornell in spe- 
cial training courses to prepare interested 
American and foreign students for work in 
these regions. 

Scientific Research in U.P. 

The Committee appointed by the U.P. Gov- 
ernment for the promotion and encouragement 
of .scientific research in universities and else- 
where in the province will be presided over by 
Dr. K. S. Krishnan, Director, National Physical 
Laboratory, Government of India. The first 
sitting of the Committee will be inaugurated 
by Mr. Sampurnanand, Education Minister. 

In setting up this Committee the Government 
have no intention of interfering with the free- 
dom of research in universities. The Govern- 
ment have provided a sum of Rs. 50,000 in the 
budget under education for the current financial 
year for financing researches not conducted by 
the universities. A sum of one lakh has also 
been provided in the budget for the current 
year for giving assistance to universities to- 
wards conducting research in science. 

Applied research will be undertaken at the 
Committee’s own initiative or at the instance 
of private individuals or firms. In the latter 
case the party concerned will be required to 
make such contributions as the Committee may 
consider necessary. 

Telephone Manufacture 

Plans for setting up a new telephone plant 
factory in India are reported to be complete 
by the Government of India. The new factory 
is likely to be established in Bombay where a 
factory for the manufacture of telephone 
apparatus and parts already exists. The new 
plant-manufacturing factory is intended to meet 
the increasing needs of the automatic telephone 
system which the Government of India propose 
to introduce throughout the country. 

The project is expected to cost the Central 
Exchequer seven crores of rupees and is likely 
to be completed in three years’ time. 

Intermediate for Dyes and Developers 

2, 4-Diaminophenol obtained by the reduction 
of m-dinitrobenzene, a valuable intermediate 
required for photographic developers of the 
‘Amidol’, ‘Diamol* and ‘Dolmi’ class, and of dyes 
employed in the dyeing of furs and hair, has 
been prepared in good yields in the laborato- 
ries of the Presidency College, Madras, by the 
electroljdic reduction of m-dinitrobenzene in 
sulphuric acid emulsion using a copper or monel 
cathode and a lead anode in the presence of 
mercuric and ceric sulphates. In simplicity and 
economy of (deration and low upkeep charges, 
the process is reported to be superior to other 
processes. 
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Vegetable Oil for Diesel Fuel 

Investigations carried out under the auspices 
of the Council of Scientific and Industrial Re- 
search have shown that most of the Indian 
vegetable oils can be successfully employed as 
Diesel fuels. Cotton seed oil, in particular, 
gives exceptional performance in that its con- 
sumption is definitely less than that of mineral 
oils. Despite their good performance, however, 
vegetable oils cannot compete with mineral fuels 
because of the high price. If vegetable oil could 
be used as a vehicle for powdered solid fuel, the 
resulting fuel will be cheaper than the oil and 
may be able to compete with the mineral oil. 
This possibility has been tested in the labora- 
tories of the Council. The results show that 
with the use of a stabilizer prepared from the 
oil itself, colloidal fuels containing as much as 
35% by weight of charcoal can be prepared and 
stored for lengthy periods without the charcoal 
settling down. Provided the injection system 
is replaced to suit the n^w fuel, a thermal effi- 
ciency approaching that of groundnut oil can 
be attained, the charcoal part being burnt as 
efficiently as oil itself. For this to be possible 
the charcoal should be reduced in size to about 
2/^ and the injection system should be re- 
designed. 

Important Mineral Finds in Mysore 

Applying the geophysical techniques, the Geo- 
logy Department in Mysore has discovered a 
promising pyritiferous ore body at a depth of 80' 
below the surface at Guddarangavvanahalli 
and another in Ingaladhal, both in the Chital- 
drug district. The latter is estimated to yield 
about half a million tons of pyritic material 
with a sulphur content varying from 25 to 42 
per cent, in an area of about 100 acres so far 
surveyed. The ore can be utilized for the 
manufacture of sulphuric acid, 

A large body of graphite schists estimated to 
yield 50,000 tons of the ore at a depth of 10-15 
feet below the surface and suitable for pencil 
making, lubricants, paints, foundry facings and 
electrodes, has also been discovered. 

Indian Forest Ranger College 

The Report for the year 1945-46, of the Indian 
Forest Ranger College, Dehra Dun, which has 
been published after a lapse of four years, 
shows that the College expanded by fifty per 
cent, during the year, to meet the demand for 
trained Forest Rangers. 

The two-year course at the College includes 
teaching of Silviculture, Forest Protection, 
Forest Management, Forest Mensuration, Forest 
Utilisation, Forest Law and the allied subjects 
such as Forest Botany, Forest Pathology and 
Mycology, Forest Entomology, Forest Engineer- 
ing, Geology, Soil Science and Forest Survey- 
ing. In addition, extensive tours are made to 
forests in many Provinces to impart practical 
training. 

Award of Doctorate 

The D.Sc. Degree of the Andhra University 
h^ been awarded to Mr. J. Venkateswarlu for 
his thesis on “The Morphology of Martifiorae 
with Some Observations on the Nyctaginacese,” 


Mr. P. Venkateswarlu, m.sc., has been award- 
ed the D.Sc. of the Benares Hindu University 
for his thesis on “Molecular Spectra of the 
Halogens”. 

World Committee on Malaria 

Dr, D. K. Viswanathan, Assistant Director of 
Public Health, Malaria, Bombay Province, has 
been appointed by the Government of India to 
be a member of the Expert Malaria Committee 
of the Interim Commission of the World Health 
Organisation. 

Dr. Viswanathan will visit the U.S.A. in the 
near future, to attend the meeting of the expert 
Malaria Committee in Washington in May 1948, 
and to study the methods of health publicity 
followed in that country. He is also being 
deputed by the Government of Bombay to the 
Congress of Tropical Medicine. 

A New Pest of Jute 

Ferrisia virgata CKII (Coccidse), a fairly 
common mealy bug in India, has recently been 
recorded as a pest of jute (C. olitorius), parti- 
cularly on these plants which were imder sell- 
ing covers for experimental purpose in the 
Dacca farm of the Indian Central Jute Commit- 
tee. The damage is mostly caused by the 
nymphs which usually remain congregated 
around the mother and suck up the sap of the 
stems, pods, fetioles and leaves. The female 
has a pair of long white caudal filaments, her 
whole body covered with white powdery meal 
and cottony hairs, and can lay as many as one 
thousand eggs in course of two or three days 
after which she dies. 

Foam for Fighting Fires 

Large petrol fires cannot be fought v/ith 
the usual fireman’s water jet, because the petrol 
floats on the water and continues to bum. 
Foam is lighter than petrol and it can form a 
blanket on top of the petrol and so extinguish 
the flames. The type of foam largely used in 
Britain is called mechanical foam ; it is pro- 
duced by churning up air and water with a 
foam stabilising agent. 

The most suitable agents are chemical break- 
down products of hoof and horn meal, or glue 
mixed with materials similar to soapless sham- 
poos or chemically treated blood. The latter 
is a waste material from abattoirs. 

The new foam compound is said to have the 
additional advantage of a much lower viscosity 
than other types and so it could be used with- 
out modification in R.A.F. crash tenders. It 
produces a high efficiency foam for combating 
aircraft fires. 

Details of the researches on fighting petrol 
fires with foam are published in Chemical Re- 
search Special Report, No. 6. — A Study of Me- 
chanically Produced Foam for Combating Petrol 
Fires (H. M. Stationery Office, London). 

A Photoelectric Hygrometer 

An instrument that measures small absolute 
humidity changes by the photoelectric examina- 
tion of the 9,400 Angstrom units absorptiori 
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band of water vapoin: is described in the Bul- 
letin of American Meteorological Society CSep- 
tember 1947). The instrument consists of a 
small source of light which sends its radiation 
over an air" path of less than one and a half 
metres to a dispersing system. The resulting 
spectrum then is allowed to fall on two vacuum 
phototubes ; one centered in the 9,400 Ang- 
strom units absorption band of water va- 
pour, the other located at 8,000 Angstrom 
units where no water vapour absorption 
bands exist. As the absolute humidity in 
the air path is varied, the phototube 
in the region of the band is affected ; 
whereas the reference phototube is not. The 
phototubes are arranged in an amplifying cir- 
cuit so as to magnify the effect of varying 
humidity. The instrument uses a portable 
mocroammeter instead of the sensitive galvano- 
meter of all previous spectral hygrometers. 
Humidity changes of 2 to 8 X 10 centimetre 
of precipitable water-path over 143 centimetres 
of air path can be measured. An investigation 
of the small sensitive range of the instrument 
was carried out and the results indicate that 
the device is confined to use over a small humi- 
dity range with equipment available at the 
present time. 


Diet and Tumour Growth 

Experiments on the incidence of cancer ^d 
other neoplasms show that caloric restriction 
of the diet inhibits the genesis of all types 
of mouse tumours that have been studied, 
namely, induced skin tumours and sarcomas, 
spontaneous mammary carcinomas, Ixmg ade- 
nomas, hepatomas, and spontaneous and induc- 
ed leukemia. Fewer mice develop tumours, and 
these appear at a later time on restricted collo- 
ric intake. It is thought probable that the main 
influence occurs during the development of the 
tumour rather than during the preparatory 
stage. 

Among human beings, analysis of mortahty 
records of insured persons reveals that indivi- 
duals who are overweight when past middle age 
are more likely to die of. cancer than are per- 
sons of average weight or less. Coupling these 
results with those obtained with mice, it is con- 
cluded that the avoidance of overweight might 
result in the prevention or at least delay in the 
incidence, of a considerable number of cancers 
in htiman beings. 

Cystine and choline in the diet have also been 
found to influence tumour growth. While a 
diet restricted in cystine reduced the incidence 
of leukemia, choline-deficient diet caused neo- 
plasms. 

— (New York Acad, Sci., Vol. 49.) 


a cable. The pulse is reflected back from any 
obstruction due to a fault. The time taken by 
the pulse to travel to and from the fault is 
measured on an oscilloscope. From this is caL- 
culated the distance to the fault. 

This pulse locator is outstanding for the 
clarity and reliability of its indications, parti- 
cularly when more than one fault is present. 
Faults on co-axial cables which contain co- 
axial tubes, each pair of which can carry seve- 
ral hundred simultaneous conversations, can be 
located within one per cent, of their feue dis- 
tances at ranges up to ten miles. 

Publications Received 


The Indian Sugar Industry (1946-47 Annual), 
Vol. XII, November 1947. Rs. 6. Editor 
M. P. Gandhi. 

Indian Forest Records (New Series), Utilisa-- 
tion, Vol. 4, No. 1, 1946. (Published by 
the Forest Research Institute, Dehra Dun.) 
Price As. 5. 

Indian Forest Records (New Series), Vol. 3, 
No. 7, 1945 “ (Published by the Forest Re- 
search Institute, Dehra Dun, U.P.). Price 
Rs. 5-12. 

The Role of Glaciers and Snow on Hydro-- 
logy of Punjab Rivers. By Kanwar Sain. 
(Published by the Central Board of Irriga- 
tion, Simla.) 

Procedings of the Royal Physiographic So-- 
ciety at Lund, Band 16, 1946. 

Report of the Indusrial Delegaion, (A.I.M.O., 
Bombay), 1947. 

ERRATA 

Vol. 16, No. 11, November 1947, p. 343, Note 
on “The Colouring Matter of H. esculantus^* : 

Column 1, para 1, last sentence : Delete “One 
of the varieties of” and begin the sentence 
with “The”. 

Para 2, line 17 : Read “230.-32“” for “230- 
320 “ C.” 

Column 2, para 1, line 8 : Read “yellow- 
green-blue” for “yellow green blue”. 

Para 2, line 1 : Read “was” for “'is”. 
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Subject Portion ^ S 

^ 3 


139 “Abnormally dry Left 
etc” 

„ Right 

174 “Air’^ass etcP’ Left 

175 Right 


1 5 rmJ well -distri- 

buted for well- 
disturbed 

1 16 read of for or 

1 8 read moist layer 

for coist 

5 16 read air can be 
made easily un- 
stable for air is 
unstable 


Locating Cable Faults 245 “Abnormally 

heavy rainfall 

Early and precise location of a fault in a etc.** 

cable is an essential factor in any efficient tele- 
graph or telephone system Britain’s Post Office 247 
radio engineers working on the problem have 
developed a fault-locator winch is based on the 
same principles as those applied in radar. 

This new fault-finder, known as a pulse 
locator, comprises a cathode-ray tube detector, 
and it transmits a high frequency pulse over 


Left 1 26 read a satisfactory 
theory for data 

% 

Right 3 read comes for come 

Right 1 12 read strong winds 
only below 1*5 to 
2*0 kms. even on 
a good monsoon 
day for such va» 
nations 
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